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BREAK 
BOXCAR © 
BOTTLENECKS © with automatic’ 


ELBOLIFT with 
DYNAMOTIVE 
DRIVE! 
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i io You now get all the advantages of two 
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* Pe field-proven units—Elbolift’s revolution- 
\\ ra ) ary compact stand-up end control design 
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for maneuvering in congested areas... 
high stacking, 120”...improved load dis- 
\ tribution...and many others. 

Plus all the advantages of the unique 
Dynamotive drive...gas engine coupled 
to a variable voltage generator supplies 
the exact amount of electric power to the 
electric drive motor. Easy to maintain... 
engine slides out from side of truck for 
quick access. 





Ease of operation...forward and reverse 
speeds plus lift and tilt controlled by 
one lever. Foot-operated inching con- 
trol. Capacities 15,000 through 

20,000 lbs. Dynamotive drive can 
\\) be equipped for either gas or LPG 


fuel. Write for complete details. 


Electric 
Advanced Materials Handling at Less Cost to You 


AUTOMATIC TRANSPORTATION 
COMPANY 


Division of The Yale & Towne Manufacturing Company 


Dept. X-9, 47 West 87th Street, Chicago 20, Illinois 
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industrial Trucks 





WORLD'S LARGEST EXCLUSIVE BUILDER OF ELECTRIC DRIVEN INDUSTRIAL TRUCKS 





Cutler-Hammer Control 


sets the pace 


1@ 


Fairless Works 


At the blast furnace — 


The new automatic blast furnace charging system is another 
joint development of Arthur G. McKee and Cutler-Hammer. 
This revolutionary system completely integrates the proper 
proportioning and charging of the furnace to follow a pre- 
selected schedule. Extensive use of visual signals provides a 
continuous check on the position of the skip cars, number of 
load on the small and large bells, stock rod position, top 


temperature and pressure. 


Look to Cutler-Hammer mill experience 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; 


IRON ANID STEEL ENGINEER published monthly by 
advertising offices, 1010 Empire Bldg., Pittsburgh 2: 
postage pres¢ ribed by Section | 
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These installations of 

Cutler-Hammer Mill Control 

quickly demonstrate the very broad 

experience and engineering knowledge available to 

you in the solution of your mill control problems. 

Write today describing your particular requirements 
. your letter will receive prompt attention. 

Dept. Y252. Cutler-Hammer Inc., 

Milwaukee 1, Wisconsin. narre ERMAN MER 


. as broad as it is long 


- Intercontinental Electronics Corporation 


and Northampton Sts., Easton, Pa. Editorial and 
7 ublication is authorized to be mailed 
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LIGHT 
GAUGES 


at High Speeds 
Need Rugged 


Equipment 


Each step toward paper-thin tin 
plate accentuates the operating 
problem. Tracking becomes 
more acute as speeds increase. 
Coils increase in diameter and 
weight. Tension becomes 

more critical. 


Only rugged machinery, for 
which Aetna-Standard is noted, 
can stand up to 21-turn 
operation at high speeds with a 
minimum of strip breakage, 
down time and maintenance. 


BLAW-KNOX COMPANY 


AETNA-STANDARD DIVISION 


FRICK BUILDING e PITTSBURGH, PA 


57 Years’ Experience in 
Engineering Equipment 
for Processing ALL 
Gauges of Sheet and Strip 



































Geneva Works shears hot rolled strip 
on high-speed Wean line 


This high-speed Wean line for 
shearing hot rolled strip enables the 
Columbia-Geneva Steel Division of 
U. S. Steel to furnish its customers 
with top-quality sheets to meet a 
wide range of requirements. De- 
signed to handle coils in widths up 
to 72”, it provides for fast, accurate 
side trimming, shearing, and level- 
ing. Equipment in the line includes 














a McKay processing uncoiler (with 
coil opener), flying shear, scrap 
chopper, and leveler. 

Whatever your needs for continu- 
ous steel processing lines, it will pay 
you to take advantage of Wean 
creative engineering. 

We will welcome the opportunity 
to discuss your requirements with 
you at your convenience, 


THE WEAN ENGINEERING COMPANY, INC. e WARREN, OHIO 
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78 Current AISE District Section Meeting Notices 





FIRST VICE PRESIDENT, S. C. READ, Director, 
Construction and LO deatemee Jones & 
Laughlin Steel Corp. 






79 Are Our Purchasing Concepts Keeping Pace With Progress? 
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General Superintendent of Miélls, Alan 
W ood Steel Co. 
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Engineer, Tennessee Coal and Iron Div., : 
United States Steel Corp. 
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Empire Building, Pittsburgh, Pa. 





Overhead Cranes * Gontry Cranes 
Cover Cranes * Charging Mochines * Furnace Chargers * Slab Handling Cranes * Bucket Cranes 


Forging Manipulators * Forging Cranes * Power House & Dam Cranes * Dock & Pier 


These two words mean 
it's an ALLIANCE crane 
iid Tale hia Mee ale MM ol-ladeldaalefala-) 
Miele sic-talehiaea-telelig-to Rieke loRial- 
Ko) oa Mal-N o\-1aceldaalolala-Mal-1-10[-fe) 
to bring your company its great- 
est return 


ALLIANCE, with over half a century 
of crane building experience, is 
continually developing new ways to 

give industry added lifting power at 
reduced costs 


and We'll Lift the World. 


Mill Cranes and Equipment * Hot Metal Cranes * Ladle Cranes * Stripper Cranes * Soaking Pit Cranes Soaking 
Magnet Cranes * Mold Yard Cranes * Skull 


Tables © Car Dumpers * Special Mill Equipment * Ore & Coal Bridges * Loading & Unloading Towers 


Crones * Ingot Buggies * Run-Out 
Handling Equipment * Research, Development & Engineering 


* Licensees & Manufacturing Facilities in Other Countries 
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Clark’s exclusive design feature, magnet hinged at the top, gives the Clark D-C 
Magnetic Brake an important advantage over ordinary magnetic brakes where 
the magnet literally forms a wedge-shaped dirt trap. " 
From the diagrams at right you can see for yourself how important this 4 
difference can be for dependable, main- fh 


tenance-free brake operation in dust and 
dirt saturated mills and industrial plants. 


.* 


In the Clark Brake, because the 
widest part of the gap between magnet 
and armature is at the bottom, any dirt 
which does get through the smaller gap 


at the top falls through harmlessly. ORDINARY CLARK 
BRAKE BRAKE 
Not so with an ordinary brake. Here, 


because the widest part of the gap between magnet and armature is at the 
top, dirt not only has easier access into the magnet gap and linkages but it 
is more likely to pack at these points. When this happens the brake’s 
operation stops... production comes to a halt. 


And you won't find the operating linkage and adjusting mechanism 
on the Clark D-C Magnetic Brake buried down in the frame and 
under the wheel as with ordinary D-C brakes. It’s at the top — 
away from ankle-high dirt in mills and plants—where it is openly 
accessible for easy inspection and quick adjustment 
when required. 


For more details on the extraordinary Clark D-C 
Magnetic Brake see your nearest Clark troller sales & 
representative. Or write direct to Clark Controller. ( 


9MB1 


= oe nem CONTROLLER 


Everything Under Control * 1146 E. 152nd St. Cleveland 10, Ohio 


| | U IN CANADA: CANADIAN CONTROLLERS, LIMITED @ MAIN OFFICES AND PLANT, TORONTO 





Helping the steel industry grow 


er 











Tapping a heat of steel from the new 100-ton electric furnace, one of the 
facilities added in the major expansion program of Lukens Steel Company. 


Responsibility on the job 


Responsibility for engineering, purchasing, cost This is the first such installation in this country. 
control and construction in the just-completed Whatever your requirements—rolling mills, slab 
expansion program of Lukens Steel Company, heating furnaces, sintering strands, desulfurizer 
Coatesville, Pa., was assigned to United Engineers. stations, oxygen plants, power plants, coal handling 
The project included such facilities as 12 new equipment—the broad, flexible range of our | 
soaking pits, the deepest in the United States—a services can be precisely adapted to your needs. 
new 100-ton electric furnace—and a new four-high Our background of 75 years’ experience as de- 
140-inch slabbing mill with giant back-to-back signers, constructors and consulting engineers 
rectifiers supplying the d-c current for the motors. assures you Of maximum return on each dollar. 
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have ordered pilot plants of the revolutionary Lee Wilson Opened Coil Annealing System 


for a wide range of products, including tin plate, silicon and carbon steel coils, after tests at the Lee Wilson 
Research Center. The success of the Opened Coil Annealing System is based on economics and results. It costs 
less to install and operate than any comparable continuous equipment. It is a high production unit that permits 
exacting control of every inch of every coil, assuring the finest possible annealed product. 

For your inspection, we have a 2-section mock-up of the 8-zone rotary furnace and an operating pilot unit of the 
batch type at our Research Center. We welcome test coils. We’re sure that once you see it in operation and com- 
pare results you, too, will be convinced that the Opened Coil method is the answer to faster, better, more economical 
annealing. 


H!'GH PROOUCTION ANNEALING SYSTEMS 


€ » é MAKE THE BesT METALS Berrer 








With General Electric’s Complete “7400 Line’ 


GET STEPLESS 
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Now you can have completely stepless crane control 
from full-speed lowering to full-speed hoisting 
plus extremely accurate spotting. And this is just 
part of the story on General Electric’s new ‘‘7400 
Line.’’ You also get substantially reduced mainte- 
nance: static devices are used in the control circuit 
to eliminate secondary contactors, relays and other 
moving-part components. Once energized, the IC7406 
control can be operated through an entire hoisting 
and lowering cycle without a single control-panel 

component moving! 
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The “‘spotting zone”’ illustrated on the performance 
characteristic chart above is the operating area where 
accurate handling of valuable loads is most important. 
And this is where General Electric’s IC7406 control 
really pays off! You can stop, momentarily hold, or 
reverse the load at ‘‘creeping’’ speed—without 
jogging! 

General Electric’s complete line of a-c crane con- 
trols also includes regulated and non-regulated con- 
trol, both utilizing static components. Get the full 
story on the G-E ‘7400 Line” by contacting your 
G-E Apparatus Sales Office, or mail the coupon today! 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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of AC Reactor Crane Controls You Can... 


SPEED CONTROL 





COMPARE THE PERFORMANCE AND FEATURES 
OF GENERAL ELECTRIC’S AC CRANE CONTROL 
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PERFORMANCE CHARACTERISTICS of Gen- 
eral Electric’s 1C7406 static crane control. 












































COMPARE THESE FEATURES: icrang | UA” | “Br | “er 

Reverses statically with no moving parts - \ a 
All magnetic components—no electronic 

tubes weil itl wait 
Balanced motor currents a _— 
“Spotting zone” control for accurate 

positioning ail 
Control from one master switch - a - 
Completely stepless control - 
Total number of power contactors 1 2 3 8 
Total number of relays 

(excluding overload relays) 2 4 6 13 
Eliminates secondary accelerating con- 

tactors and relays pil ail 
Eliminates need for both electrical and 

mechanical load brakes ati ae Piet 
Trolley collectors required 9 10 10 10 
Flat speed-torque characteristic on all 

master switch positions sill 























NEW za czap* WOUND ROTOR MOTOR 


6cnnos 


General Electric’s new Tri/Clad ‘55 
wound rotor motor now makes it possible 
to substantially cut motor and control 
costs on crane applications. 

Up to 59% smaller and 49° , lighter, 
this new motor development packs more 
horsepower into a given frame size than 
any standard Class-A insulated wound 
rotor motor available. And—lower sec- 


*Registered Trade-mark of General Electric Company. 
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ondary currents reduce control equip- 
ment costs. 

These motors are available in ratings 
from 5 to 150 horsepower in dripproof, 
TENV or TEFC enclosures. G.E.’s new 
convertible design allows increased flexi- 
bility and reduced warehousing costs. 
Type MR dripproof motors may be con- 
verted to TENV motors simply by add- 
ing endshield covers and changing the 
pulley endshield. 


MAIL THIS COUPON TODAY 


Sect. E-785-11 
General Electric Company 
Schenectady 5, N. Y. 


Please send me full information on 
General Electric’s new ‘’7400 Line”’ 


of AC crane controls, and new 


Tri/Clad wound rotor motor. 
Name____ — 
Company 
Street 
City 


State eaities _ 
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STEEL MILL SERVICE 
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A T. F. Patton, president of Republic Steel Corp., sees 
good business for 1960, with inventory building set- 
ting up ‘‘a potential demand in excess of 135,000,000 
ingot tons for the year.’’ J. L. Mauthe, chairman of 
Youngstown Sheet & Tube Co., looks for an ingot pro- 
duction of around 125,000,000 tons for 1960. The 
Value Line Investment Survey estimates 1960 use at 
115,000,000 tons or more, with inventory replenish- 
ment raising production to close to 130,000,000 tons. 


A The Value Line Investment Survey further believes 
that the iron ore crisis has been greatly exaggerated. 
It looks for sizable shipments coming from the upper 
lake ports as well as from foreign ore stockpiles which 
have built up at Gulf and Eastern seaboard ports. 
Iron ore may be costly and hard to come by during the 
winter, but it will be available. 


A Business in 1960 will be the best in history, despite 
the depressing effects of the steel strike, according to 
the Annual Business Forecast prepared by the staff of 
the Bureau of National Affairs, Inc. At the same time, 
corporate profits will top this year’s record by 
$5,000,000,000 or $6,000,000,000, and consumer in- 
comes and spending will increase 5 per cent over 
1959. 

All of these forecasts are based on the expectation 
that the steel strike will not be renewed after the first 
of the year. In general, current thinking seems to in- 
cline toward the idea that public pressure and the 
threat of Congressional action will prompt a volun- 
tary settlement of the strike embodying a modest wage 
increase and a labor-management study of work rules. 

In retrospect, the strike and its effects present a 
grim picture of needless waste. Vast sums of lost 
wages, lost corporate profits, loss in governmental tax 
receipts can never be made up. 


A An open letter from John C. Lucas of New York to 
David McDonald and R. Conrad Cooper suggests: 
“You gentlemen have both tried sincerely to reach a 
just solution to this problem (the steel dispute) but un- 
fortunately, in the heat of argument and the tense at- 
mosphere, you both made public statements and com- 
mitments that are irrevokable. It appears that under 
your direct leadership there will never be the 
amicable setthkement which is essential. Under the 
circumstances, wouldn't it be a good idea to let other 
members of your teams try to work out the final agree- 
ment while you both step aside?”’ 
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A After reading cigaret ads and listening to their 
commercials about triple superfilters, ventilated pa- 
per, added flavoring, etc., we wouldn't be surprised 
to see the return of a lot of smokers to the old-fash- 
ioned “‘nonthinking” cigarets. 


A Max D. Howell, executive vice president of the 
American Iron and Steel Institute, told the Institute's 
San Francisco meeting that the tremendous differential 
in employment costs here and abroad were largely re- 
sponsible for decreased employment opportunities in 
the steel industry. Mr. Howell said ‘‘Had steel im- 
ports and exports maintained the same balance that 
prevailed during the years 1953-1957, there would 
probably have been over 30,000 more good jobs in 
steel this year... .'’ He believes that the industry's 
best defense against mounting imports is a strong pro- 
gram to reduce its costs, with an intensification of re- 
search and development efforts. 


A To cut down lawsuits brought by women falling on 
city streets, Mobile, Ala., and several other cities 
have passed laws requiring permits to wear the ex- 
treme spikes that pass for heels on women’s current 
footgear. If a woman wearing these malformations 
falls and has no permit, the city is not liable because 
she is breaking the law. Permits are issued free but in 
obtaining one, the woman agrees to hold the city 
blameless in the event of falls. 

Here’s a safety hazard that our safety directors 
seem to be ignoring. 


A Youngstown Sheet & Tube Co.’s new expansion 
projects include an innovation in cold reduction 
equipment. It is the first six-stand tandem cold mill to 
be installed at Indiana Harbor Works. The mill will be 
52 in. wide, have 34,900 hp drive power and run at 
7250 fpm maximum delivery speed. 


A The difficult age has come and lit; 
I'm too tired to work and too poor to quit. 


A Amid all the arguments regarding the work rules 
in the steel labor-management contracts, a very in- 
teresting commentary was this quote from a striking 
steelworker: ‘‘There are 60 men in my department 
and you can bet at least 15 of them will be laid off if 
the company gets its way on work rules.”’ 


A TV westerns will probably be next on the list for 
investigation. They must be fixed, what with the good 
men always winning. 

And speaking of ‘‘payolas,’’ pretty soon book re- 
viewers will have to buy the new books, drama critics 
their own theater tickets, etc. 


A Nothing makes people go into debt like trying to 
keep up with people who already are. 


A Each time we say it, the time since we last said it 
seems shorter, but again MERRY CHRISTMAS AND 


A HAPPY NEW YEAR. 
11 











ULTRA-PURE AIR creates healthy 








cleaned by Wheelabrator™ air filters 


Dust-free atmosphere is essential to dependable 
and continuous motor operation, and Ultra-Filtra- 
tion can provide the degree of air purity you re- 
quire, at minimum cost. Savings in motor and 
blower maintenance costs alone can return more 
than the cost of Ultra-Filtration equipment in a 


short time. 


In prominent American and Canadian steel plants, 
Wheelabrator Ultra-Filtration installations are pro- 
viding over 5,000,000 cfm of super-clean air for 
motor rooms, electrical equipment, control rooms 
and turbo blowers. Collection efficiencies above 
99°, by weight and 95% by blackness test are regu- 
larly maintained, even when filtering sub-micron 


size particles. 


; at 
WRITE TODAY for your copy of Catalog 
tadency “ - . 
— ne 562-D, illustrating uses of Wheelabrator 
ae ge Dustube and Ultra-Filtration equipment in 
steel mills and other industries 
test ona fame 
~~ | 





In cost of operation, Wheelabrator Ultra-Filtration 
equipment has proven to be the most economical 
method that provides the necessary level of filter- 
ing efficiency. No liquids, oils or tacky materials 
are involved in its operation. There is no problem 
of sludge removal. 





In fact, not one cent 
for maintenance has 
been spent in filter- 
ing 364,000,000,000 
cubic feet of air in a 
typical application. 





l For detailed information on Ultra-Filtration equipment in | 
steel mill applications, see your Wheelabrator Dust and | 
Fume Engineer or write to Wheelabrator Corp., 396 S. | 
| Byrkit St., Mishawaka, Ind. In Canada, Wheelabrator | 
| ¢ orp., P. O. Box 490, Scarborough, Ontario. | 
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WHEELABRATOR 


DUST AND FUME CONTROL 
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The climate here will be good for selling! 

Join with the more than 200 steel industry leaders 
which use this dramatic medium for making sales 
to America’s greatest market. Attending will be 
15,000 quality visitors—the men who during the 
next two years will specify, influence and buy more 
than one billion dollars in new steel plant equip- 
ment ... plus more than one billion dollars 
worth of maintenance. 

The Iron & Steel Exposition is held every second 
year in conjunction with four full days of technical 
sessions in the same auditorium. For Details, Costs 
and a Booth Floor Plan—write or phone Exposition 
Manager at AISE (Atlantic 1-6323). 


ASSOCIATION OF 


IRON & STEEL 
ENGINEERS 


1010 EMPIRE 
BUILDING 


PITTSBURGH 22, 
PENNSYLVANIA 
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Dynamaster Electronic Potentiometer Pyrometer—Strip-chart 
model records on chart 11” wide, 120’ long. 


Bristol Millivoltmeter Py- 
rometers—Free Vane* py- 
rometer controllers 
(shown) or indicating 
types. Many control 
modes available. 











Miniature Electronic Dy- 
namaster Pyrometer—Re- 
cords on 3” strip-chart. 
indicator model features 
easy-to-read 9” scale 


length. 
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Dynamaster Electronic Potentiometer Pyrometer — Round- 
chart model records on 12” chart, indicates on extra large 
scale. 








MODERN PYROMETERS...key to profitable use of HEAT 


Bristol recording and automatic controlling pyrometers for temperatures up to 
5000° F can help you increase product uniformity, cut fuel and maintenance costs 





Bristol makes a wide range of pyrometers for every require- 
ment: Electronic potentiometers, millivoltmeter and radia- 
tion types .. . for furnaces, ovens ... every type of heating 
equipment, every kind of ‘fuel. The reliability and accuracy 
of these precision instruments have been proved in thousands 
of installations. 

Take just one advanced Bristol instrument, for example, 
the Electronic Dynamaster* Potentiometer Pyrometer: 


CONTINUOUS STANDARDIZATION PLUS 
ACCURACY OF STANDARD CELL 


Continuous standardization in Dynamaster Electronic 
Pyrometers requires no dry-cells, but still retains the pre- 
cision standard cell for highest stability and accuracy of 
voltage reference. Results: No interruption to operation, no 
batteries to change. And here are just a few of the Dyna- 
master types available: 

A model for every requirement: Dynamaster Pyrometers 
are available as single-pen, two-pen, and multiple-record (up 
to 24 points) strip-chart instruments and as round-chart 
instruments. 


Electric and pneumatic controllers: Both strip- and 
round-chart instruments are made in a very wide variety of 
controllers that meet every furnace and oven control require- 
ment, including the following in a great many forms: 


Electric Control—on-off, proportional input, 3-position, pro- 
portioning, proportional with automatic reset, and time- 
program. 


Pneumatic Control—on-off, proportional, and proportional 
with reset. 


Miniature Dynamaster Pyrometer: Full plug-in flexibility 
... takes only 5” x 51%” of panel space, but has same basic 
accuracy, same time-tested operating principle as full-size 
Dynamaster pyrometers described above. Ideal for graphic 
panels and centralized recording or indicating of large num- 
bers of variables. Either electrical or pneumatic control 
types available. 

Write for complete data on Bristol Pyrometers—and re- 
member Bristol offers a complete line of thermocouples and 
pyrometer accessories. The Bristol Company, 123 Bristol 
Road, Waterbury 20, Conn. *7T.M. Reg.U.S.Pat.Of. 2-9 


B ad L Ss ¥ Oo L ...for improved production through measurement and contro! 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Wilputte Coke Ovens are SUPERIOR 


© acternatine HIGH AND LOW BURNERS—vertical uniformity 
in rich gas heating. 


2) WALLS OF UNSTEPPED THICKNESS—vertical uniformity in heat- 


ing with lean gas. 


© venturi PORTS—air, lean gas, and waste gases distributed 
uniformly through regenerators. 


4) GRADUATED AIR PORTS—built-in regulation of air and lean gas. 


5) COMBUSTION AIR SYSTEM—accurate control of combustion air, 
uniform ventilation of basement. 


O onririce AND BUTTERFLY—for equalizing flow of lean gas to 
each regenerator. 


® staintess STEEL PINS—precision distribution of rich gas to the 
burners, readily accessible for cleaning. 


@ insutateo STEEL FACE PANELS—air tight, reduce loss of heat 
from regenerators. 





hemical 


| llied 
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OQ METAL FLASHING—no leakage between bus flues. 


Oo SHORT DIVISION WALLS, TRIPLE-THICK—the only regenerator 
area subject to cross leakage. 


@) Forced DECARBONIZING AIR SYSTEM—positive contro! of 
decarbonizing of burners. 


PD simpte LATCH AT EACH LEAN GAS REVERSING VALVE—change 
over entire battery from one gas to another within five minutes. 


@) positive iNTERLOCK AT EACH GAS REVERSING VALVE—air 
and lean gas cannot be admitted at the same time. 


2) sELF SEALING OVEN DOORS AND SELF SEALING LEVELING 
DOORS WITH RENEWABLE SEALING EDGES—gas fight, easy 
maintenance. 


© HyvrAutic DOOR MACHINES—smooth operation, low main- 
fenance. 


WILPUTTE COKE OVEN DIVISION 


40 RECTOR STREET - NEW YORK 6,N. Y. 
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ssKF Triple Seal 


provides best possible protection 


The &t8 Triple Seal is a heavy duty, 
general purpose seal designed for use 
with oil or grease lubrication. It was 
developed by S&S to protect the 
bearing from foreign materials while 
providing an effective barrier against 
lubricant leakage. 

The bearings in all S&S split pil- 
low blocks are protected by triple seal 
rotating rings. The seals are triple 
lipped and are one integral unit. 
‘They are mounted with a slip fit on 
the shaft which permits unrestricted 
axial motion. Being of the labyrinth 
type, there is no friction between the 
rotating and stationary components; 
consequently, there is no wear and 
no replacement problem. 


° 
mad Tyson Tapered Roller Bearings 
* REG. U.S. PAT. OFF 


oeeerereeeeeeeeeeeneeeeee 


S&F Triple Seal Type SAF pillow 
blocks, with ball or roller bearings, 
give long trouble-free service. If your 
design involves abnormal operating 
conditions, cast steel housings (desig- 
nated SAFS and SDAFS) are avail- 








‘ »> Thece AY Y- , : , _- SAF medium-duty pillow blocks con- 
able. These heavy-duty pillow blocks le my th eee ee 
which offer 25 to 50% in- 


are recommended for use in oil field f bearings 
. . creased capacity, 2 to 3!/2 times longer 

machinery, steel and rubber mills, 

crushers, etc. 

Standard type SAF split pillow 
blocks are available for 4%” to 1014” 
dia. shafts, and Type SDAF for 2'%.” 
to 14” in adapter type mounting. Di- 





SDAF pillow blocks are designed for 


rect shaft mounting available for = = heavy-duty applications and also con- 
. SKF spherical rol! 
shaft shoulders up to 9%” and shaft oe ee on a 


extensions up to 8%”. For data on 
both designs, send for Catalog 390. 





see eee eevee eeee eee eevee 


a EVERY TYPE-EVERY USE 


SKF INDUSTRIES. INC.. PHILADELPHIA 32. PA. 


Seeeoee6e06 00 0% 
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PICK-UP FOR 
PRODUCTIVITY... 





Install 
WAGNER 
POWERED 
Hydraulic 









Brakes on 






busy Cranes 







Some of your cranes are VIP’s (very important producers). 
You can increase productivity by equipping these busy 
cranes with Wagner Powered Hydraulic Crane Bridge Brakes. 


Powered hydraulic braking gives safer, more efficient opera- 


tion where frequent starts and stops are necessary . . . where 
close spotting is required... where heavy equipment is 
involved ... for any extra busy heavy crane. 


Your operators perform more efficiently, too, because there’s 
far less fatigue. The operator stops the crane with the 
easy touch of a toe on a button while his heel rests com- 
fortably on the floor. Several brakes can be operated 


from one pedal. 


Type HM Brake 






These power units can be added to your present Wagner 
Hydraulic System. Let your nearby Wagner Sales Engineer 
tell you how easy, fast, and economical such an installation 
can be. There are Wagner branches in 32 principal cities. 


Wagner Electric Corporation 


6483 Plymouth Ave., St. Louis 14, Missouri. 





Tiptoe 
control valve 






Motor-Driven 
power unit 






SERVING 2 GREAT GROWTH INDUSTRIES... f&LECTRICAL...AUTOMOTIVE 
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Contamination wreaks havoc on film! 




















One ATIONAL brush grade conquered 


TRADE - MARK 


Contamination — Humidity— Low Loads! 


“Commutator trouble was a big 
expense item in this eastern 
pulp and paper plant,” says 
“‘National’”’ Carbon Brush Man, 
Morgan Henika. ‘‘And no won- 
“ der,” continues Morgan, “paper 
MORGAN HENIKA machine drives worked on low 
loads ina highly humid,contaminated atmosphere!” 
Morgan recommended “National” Brush Grade 
HRG. The results were outstanding —trouble-free 





performance and big maintenance savings. Today 
this brush grade is used on almost all drives in 
the mill. 

Don’t give up on your brush problem until you 
call your “National” Carbon Brush Man. His ex- 
perience — backed by “National’s” long term brush 
research—may be just the help you need. Call 
your local office or write to National Carbon Com- 
pany, Division of Union Carbide Corporation. 
30 East 42nd Street, New York 17, N. Y. 


UNION 
“National”, ‘‘N’’ and Shield Device, and “Union Carbide” are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


OFFICES: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco « CANADA: Union Carbide Canada Limited, Toronto 
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Bailey Strip Tension Control main- 
tains production on the highest 
speed, highest tonnage tin plate 
annealing line in the U. S.—at the 
Weirton Steel Company Division 
of National Steel Corporation. 
This is one of more than 100 
Bailey Instruments and Controls 
used at the Weirton plant. 








| 
Strip keeps rolling when 
Bailey keeps an eye on it 


Installing Bailey Strip Tension Control will cost ‘cushioning’ of pneumatic control. [t helps main- 
you far less than a single strip breakage in a furnace tain strip flatness during finishing operation by 
due to poor tension control... and it’s the surest minimizing slack formations, and it simplifies 
way of ending tension problems. strip tracking by holding tension within allowable 
Strip tension at speeds up to 2000 feet per limits. 
minute is pre-set, controlled, and recorded by If you roll strip, see your Bailey Engineer about 
this unique system. Bailey S.T.C. eliminates Strip Tension Control, or write the [ron and Steel 
undue instantaneous strains through natural Division for more information. ieee 


IRON AND STEEL DIVISION 


BAILEY METER COMPANY 


1047 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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2-High Aluminum Bright Strip Mill built for Kaiser Aluminum & Chemical Corp., Ravenswo 


22 in. Strip Width AO in. 
0.12 in. to .004 in. 


Roll Diameter 
Coil Weight 7900 Ib. Thickness 


We design and build Rolling Mills of every type. 


NORE. PATH CER 








Send your 

service-worn 

radiant tubes to 

our repair centers 

at Elyria, Ohio, 
(te Los Angeles or 

| . 5 agen Oakland, Calif. 


We'll 

completely 
recondition them 
and give them 

a rigid inspection 
including an 
air-pressure test. 


DURING REPAIR 


Then ship 

them back fast... 
ready for 
immediate service. 


A special 
service of... 


AFTER REPAIR 





“Brake Shoe J ELECTRO-ALLOYS DIVISION 
omany| 1046 Taylor Street + Elyria, Ohio 


t 
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dtent reviews = — 
By MELVIN NORD, Patent Attorney, Detroit, Mich. 


PRODUCTION OF IRON IN A 
FLUIDIZING BED AND MELTING 
IN ELECTRIC FURNACE 


AU. 8S. 2,894,831, issued July 14, 
1959, to Bruce 8S. Old and Richard 
W. Hyde describes a process for the 
production of molten iron which 
consists of reduction of iron ore in 
a fluidized bed followed by melting 
the reduced powdered iron in an 
electric furnace. The 
advantageous in areas where gener- 
ated or natural gas fuels and inex- 
pensive electric power are available, 
but where metallurgical grade cok- 
ing coals are unavailable. 

As shown in Figure 1, the equip- 
ment comprises three — principal 
parts: the preheating unit 10, the 
fluidized reducing bed 12, and the 
electric-are melting furnace 14. As- 
sociated with these parts are suitable 
ducts for feeding materials to vari- 
ous parts of the equipment and for 
leading products away, and _ also 
for removing 


process 18 


suitable separators 
solids from gases. 
The ore feed material is sized at 
about minus 8 mesh and with a 
minimum of very fine material 
(i.e., minus 325 mesh), in order to 
minimize the tendency to carry over 
very fine material in the exit gas 
stream from the bed. This sized ore 
is dumped into bin 20 and flows via 
conduit 22 to preheating unit 10. 
In this unit it is preheated by the 
combustion of a portion of the low 
Btu top gas from the subsequent 


fluidized reducing bed unit 12. This 
top gas enters chamber 24 from 


duct 26, and passes up through dis- 
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Copies of patents may be oblained from the Commissioner of 
Patents, Washinglon 25, D. C. at 25 cents .... patents 
23, 1959 through July 14, 1959. 


reviewed cover period June 


Figure 1 





x 








tributing grate 28 into combustion 
chamber 30 where it burns in com- 
bination with air introduced through 
duct 32. Hot combustion gases rise 
through grate 34, and heat and 
agitate the ore particles in chamber 
36. These preheated ore particles 
then pass out through conduit 38. 

The ore particles passing out 


through conduit 38 emerge into 
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reducing bed 12, where they contact 
reducing Pius generated from the 
partial combustion of natural gas or 
other fuel introduced through con- 
duit 40 and mixed with air which is 
introduced through conduit 42. The 
fuel is subjected to partial com- 
bustion with air in chamber 44, and 
the resulting reducing gas passes 


up through the perforated grating 


1 «to provide fluidized reducing 
zone 48, 
Additional particles are fed to 


zone 48 via duet 50 leading trom 
eyclonic separator 52, into which the 
off-gases from preheating unit 10 
discharge via duet 54. 

from bed 12 
D6 to cyclonic 


(iases discharged 
pass off via duet 
separator 58, the separated particles 
passing down to melting furnace 14 
and the 
through duet 60. A portion of these 


cleaned gases pass up 
gases passes Trom duct 60 into line 
26 controlled by valve 62, for pre- 
heating in unit 10 

The finely divided redueed ma- 
terial discharged from conduit 68, 
is well as from separator 58, into 
electric melting furnace 14 is. pri- 
marily iron with a minor amount of 
ferrous oxide, FeO. More  specifi- 
cally, about SO to 90 per cent of the 
iron oxide in the ore is reduced to 
iron, while the remaining 10 to 20 
per cent 1s reduced to FeO. The 
furnace 14 is provided with a stack 
70 high enough to provide a head of 
material adequate to toree-feed the 
electrodes 72. Preferably the walls 
of stack 7O diverge downwardly, 
to minimize any tendency of the 
stick to the walls. 


By-pass line 73 1s provided to con- 


particles to 


duet waste gases from furnace 14 
back to separator 58. 

\lolten iron and slag are produced 
continuously in furnace 14, and are 
drawn off from the bottom through 
openings 8O in the manner which is 
customary for tapping conventional 
electric smelting furnaces. 

With a fluidized bed 48 which is 
20 tt in diameter, discharging into 
aun I8,000-kva, electric-are furnace 
14, about 500 tons of molten iron 
per day can be produced using a high 
grade of iron ore supply. Hence, this 
combination as described is capable 
of duplicating the capacity of a 
500-ton per day conventional blast 
furnace, without the necessity for 
using the high-grade metallurgical 
coke which is now required in blast 
furnace practice. 
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REMOVAL OF SULPHUR IN 
THE OXYGEN CONVERTER 


A U.S. 2,892,699, issued June 30, 
1959, to Chester R. Austin and 
Rudolf F. 
Henry J. 
einigte Odcsterreichesche 
Stahlwerke A. G., 
method of removing sulphur from 
iron during the refining operation 
In an oxygen converter. 

It has been found that the intro- 
duction of water (liquid or vapor) 
eliminates sulphur in the form of 
hydrogen sulphide. For example, the 
slag layer may be penetrated by jets 
of water or steam. Alternatively, it 
is possible to introduce the water 


tinesch, assigned to 
Kaiser Co. and to Ver- 
Eisenund 


describes a 


by drenching a slag-forming addi- 
tion agent. In general, the water or 
steam addition is discontinued dur- 
ing the carbon boil, thus avoiding 
the presence of occluded hydrogen 
in the melt at the time the carbon 
end point is reached. 


REDUCTION OF FINELY 
DIVIDED IRON ORE 


A U.S. 2,892,698, issued June 30, 
1959, to William <A. Patterson, 
assigned to Fort Pitt Bridge Works, 
provides an apparatus for reduction 
of finely divided oxide ores by means 
of a heat source which quickly 
raises the ore to the reduction range 
and also produces CO gases to 
surround the heated particles of ore 
to produce the reduction. 

As shown in Figure 2, the finely 
divided ore and carbonaceous ma- 
terial are introduced from the chute 
3 into the hopper 2. The material 
then descends through chutes 4 to 
the heating and feeding apparatus 
5 from which it is fed and projected, 
in and around the flame and hot 
gaseous products of combustion, 
through the combustion tunnels 6 
into the furnace. During this pro- 
jection of the material, a high initial 
heat is imparted to it, and the 
carbonaceous material is ignited. 
Within the furnace, the material 
descends to the bottom to remain as 
a mass during the treating process 
with the exception of the movement 
occurring at the intermittent dis- 
charge intervals. The mass will be 
incandescent and the desired degree 
of ineandescence can be obtained 
by regulating the quantity of air or 
oxygen supplied through the heat- 
ing and feeding apparatus. 














Figure 2 


The suction created by the fan 
IS draws the reducing gases down 
through the mass of material being 
treated and out through the vertical 
slots 14 into the gas off-take annulus 
13 and then through the gas off-take 
pipe 15 to the dust collectcr 16 
where any particles which may have 
escaped through the vertical slots 
I4, are removed and recovered for 
reuse. From the dust collector 16, 
the gases are drawn through the 
pipe 17 to the fan 18 where they 
may be exhausted or utilized as a 
hot, high CO content gas at the 
combustion source or tor the pre- 
paratory drying and heating of 
material to be introduced into the 
hopper 2. The discharge of the 
treated accomplished 
by closing valve 23 and opening 
valve 22 to admit a quantity of the 
treated material into the chamber 
24, and then closing valve 22 and 
opening valve 23 to complete the 
May be 


material is 


discharge. The material 
discharged directly into a final 
preparation furnace such as an open 
hearth or electric are furnace or 
cooled below the reaction tempera- 
ture in the absence of air for mag- 
netic separation. 


COKE GAS AND TAR FIRING 
OF OPEN HEARTHS 


A U.S. 2,891,609, issued June 23, 
1959, to James H. Kelley and 
John E. Eberhardt, assigned to 
Bethlehem Steel Co.,  deseribes 
a method of coke gas and tar firing 
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Keep your equipment upkeep down with... 





Economical, turbine-quality lubricants with all properties 
recommended by hydraulic equipment builders 


VALVES 


The type of fluid power transmission medium used 
in a hydraulic system is largely responsible for its 
economical and effective operation. Realizing the 
importance of oil stability to successful service, manu- 
facturers of hydraulic equipment long have recom- 
mended oils having the same properties found in 
turbine lubricants which must operate continuously 
for long periods of time. 

Atlantic Hytherm Oils are basically turbine quality 
products. They are produced from solvent treated 
paraffin base stocks which have a high viscosity index. 
In addition, they are fortified with additives to resist 
oxidation and foaming as well as to protect machine 
parts against rust. 

The most outstanding feature of Hytherm oils is 
their anti-wear characteristic . .. a direct result of this 
unique additive combination. Compared in perform- 
ance under identical conditions, with high-quality 
straight mineral oils of comparable viscosity, Atlantic 
Hytherm Oils actually cut wear-rate of vane type pump 
parts 100 times. Savings in maintenance costs and 
equipment down time far exceed the moderate increase 
in cost of the Hytherm oils above ordinary mineral oils. 

And Atlantic Hytherm Oils also provide excellent 
versatility. In fact, they’ve been used successfully in a 


ORIFICES 





variety of “hot-oil” heat exchange systems with a mini- 
mum of undesirable deposits. They are highly recom- 
mended for lubricating compressor cylinders, rotary 
compressors, enclosed gear and chain drives, dryer roll 
circulating systems, machine tool drives, small steam 
turbines and other applications where over-all stability 
is highly necessary. 

Your Atlantic Sales Engineer will welcome the op- 
portunity to discuss the application of these oils to 
your specific requirements. In cases where detailed 
analysis is required, the facilities of the Product De- 
velopment & Technical Services Division are at your 
disposal. entirely without obligation. Simply call or 
write to The Atlantic Refining Company, Pennypacker 
5-2345, 260 S. Broad Street, Philadelphia 1, Pa. 


TLANTI 


CHOOSE FROM OUR FULL RANGE OF HIGH-QUALITY OILS 
TO MEET YOUR LUBRICATION NEEDS 





Providence, R. |., 430 Hospital Trust Bldg. © Syracuse, N. Y., Salina and Genesee Sts. © Reading, Pa., First and Penn Aves 


Pittsburgh, Pa., Chamber of Commerce Bldg 


e Charlotte, N. C., 1112 South Boulevard 





of open hearth furnaces, which 
shortens the time required for melt- 
ing and refining a heat of steel. 

As shown in Figure 3, the burner 
consists of the gas pipe 15. sur- 
rounded by water-cooling chamber 
16. Gas is supplied to the burner 
through gas inlet 17. Tar pipe 18 is 
located at the center of gas pipe 15 
and terminates at the outer end. 
Tar and atomizing steam are sup- 
plied to tar pipe 18 through inlets 
19 and 20. When the burner is 
operating, tar enter the 
furnace in separate streams, without 


and gas 


previous mixing. 

It. has been found that the furnace 
productivity is improved without 
excessive damage to the furnace 
by having the tar stream below or 
surrounded by the coke oven gas 
stream as compared to the previous 
practice of having the tar stream 
above the coke oven 
The explanation probably lies in 
the relative radiating 
coke oven gas flames and tar flames. 
It is well known that coke oven gas 
burns with a substantially non- 
luminous flame and that its radi- 
ating power, which is substantially 
lower than that of a luminous flame, 
stems primarily from the invisible 
radiation in the infra-red region, of 
carbon dioxide and water vapor. The 


gas stream. 


powers of 


nonluminous coke oven gas flame is, 




















Figure 3 


nevertheless, relatively opaque to 
radiation from another source, as 
for instance a tar flame, in those 
regions of the spectrum where 
carbon dioxide and water vapor 
radiate. The coke oven gas flame sur- 
rounding or above the tar flame 
therefore probably acts, in effect, 
as a partial shield to prevent the 
intense radiation from the tar flame 
from falling directly on the furnace 
roof thereby preventing damage to 
said roof. 


CONTINUOUS DEGASSING 
OF MOLTEN STEEL 


AU. 8. 2,893,860, issued July 7, 
1959, to Albert Lorenz, assigned to 
W. C. Heraeus G.m.b.H., describes 
a method of degassing molten steel 
by passing it through an evacuated 
chamber. 

Figure 4 shows a vacuum pump 
| connected to a vacuum chamber 
2 by a pump line 3. Vacuum cham- 


Other Patents of Interest to The Iron and Steel Engineer 


Patent No. Date Subject Inventor or assignee 
2,891,667 | 6/23/59 | Sheet classifiers. ................0006 National Steel Corp. 
2,891,783 6/23/59 Blast furnace tuyere.................. Bethlehem Steel Co. 
2,891,858 6/23/59 | Single phase austenitic alloy steel..... The Carpenter Steel Co. 
2,891,859 6/23/59 Alloy steel for welding................ The Carpenter Steel Co. 
2,892,005 6/23/59 Metal melting furnace................ Lindberg Engineering Co. 
2,892,550 6/30/59 Soaking pit cover carriages............ Howard F. Spencer 
2,892,552 6/30/59 Coke discharging incline.............. Koninklijke Nederlandsche 
Hoogovens en Staalfabri- 
ken N.V. 
2,892,553 6/30/59 Charging apparatus for steelmaking fur- Calderon Automation, Inc. 
EE ener 
2,892,702 6/30/59 WHardenable stainless steel............ United States Steel Corp. 
2,892,745 6/30/59 Oil permeable steel.................. Sozo Kawasaki 
2,893,085 7/7/59 Casting of killed steel................ Elektriska Svetsnings- 
Aktiebolaget 
2,893,348 7/7/59 Removal of excess spelter from the inte- Clifton Conduit Corp. 
rior of freshly galvanized pipe....... 
2,893,716 7/7/59 Gun nozzle for adding lead pellets to Inland Steel Co. 
PN nks chcccvaegeesstecisinneee 
2,893,902 7/7/59 Heat treatment of air-hardening marten- Vanadium-Alloys Steel Co. 
DC Wins ki ageaesuaenxns es 
fF ABS. OO eee Charlies F. Hautau 
2,894,423 7/14/59 Working roll supporting structure for Armco Steel Corp. 
four-high rolling mills. ............. 
2,894,649 7/14/59 Apparatus for leveling coal and removing Koppers Co., Inc. 
coke from coke ovens.............. 
2,894,739 7/14/59 Ladle relining method................ Guy F. Atkinson Co. 
2,894,833 7/14/59 Stainless steel for weld............... Armco Steel Corp. 
2,894,834 7/14/59 Production of iron castings with com- Nova-Cast Inc. 
pacted free graphite formations...... 
2,894,856 7/14/59 Continuous galvanizing............... Inland Steel Co. 
2,894,867 7/14/59 Production of transformation hardenable United States Steel Corp. 
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CO ar eee rer 


ber 2 is formed by a tank 4 having 
a bottom 5 to which short pipes 6 
and 7 are connected which are 
partly immersed in the molten metal 
8 within a container or casting ladle 
9. This ladle 9 has a lining 10 and a 
taphole 11 which is closed from 
above by means of a plug 12. 

After the apparatus is lowered 
into ladle 9 so that the lower ends 
of pipes 6 and 7 are immersed into 
the molten metal 8 to a point below 
the surface 13, chamber 2 is evacu- 
ated and the molten metal rises in 
pipes 6 and 7 to the barometric level 
hg. 

A pipe line 14 is inserted into the 
molten metal 8 in ladle 9 so that its 
end 15 is at a point within the 
lower end of pipe 6. Pipeline 14 is 
connected to a source of supply of 
a suitable gas, and adapted to con- 
duct such gas into the molten metal 
in pipe 6. The gas bubbles wil! then 
rise in pipe 6 and, in the course of 
their ascent, they will increase in 
size. They have the tendency to 
take along the molten metal in 
pipe 6 into vacuum chamber 2 in 
the direction as shown by the arrow 
17. These gas bubbles reduce the 
density of the molten metal in pipe 
6, thereby causing the metal to rise 
to a higher level than the barometric 


Figure 4 
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This Treadwell hot-metal car is the latest of sixteen to be 
placed in service at Tennessee Coal & Iron Division of 
United States Steel Corporation. Rated at 150-tons capa- 
city, it has many modern design features, including a 
hollow cast-steel trunnion, developed by Treadwell to 
reduce weight. 

Repeat orders like this from users all over the United 
States and Canada attest to the efficiency of Treadwell 
cars. The mixer-type design, originated by Treadwell in 
1916, cuts heat losses significantly. Furthermore, practi- 
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Treadnell mixer-type bot-metal cars built for T° Ce I since 1926 


cally all users report no ladle skulls with Treadwell mixer- 
type cars. 

In building a car to meet your needs, Treadwell can 
draw on the experience accumulated in designing nearly 
600 mixer-type cars. Cars are available in capacities rang- 
ing from 75 to 250 tons, or higher if required. 


M. H. TREADWELL COMPANY, INC. 


140 Cedar Street, New York 6, N.Y. 
1015 Farmers Bank Building, Pittsburgh 22, Pa. 
208 So. LaSalle Street, Chicago 4, Ill. 
Sales Representative: Shook & Fletcher Supply Company, 1814 First Avenue, N., 
Birmingham, Ala.; R. A. Ashby Co., 7 Live Oak Way, Kentfield, Calif. 


TREADWELL 





Mixer-type 
HOT-METAL CARS 


TR-35 
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? Stretche 
* Guillotine Shears 


@ Sheet Mill Shears 


Wbathes — 
: Special Machinery 


e@ Machine Work 


FOUNDRY and 
MACHINE CO. 
HYDE PARK 


Westmoreland County, Pa. 





} Rolls 
— Rolling Mill Equipment 
4 Gray Iron Castings 








Figure 5 


level h, of the solid metal column 
in pipe 7. The metal thus enters 
from pipe 6 into vacuum chamber 2 
in which the added gas is separated 
from the metal, while the undesired 
gases are likewise expelled. The 
molten metal then flows in the 
direction shown by arrow 18 toward 
and into the return pipe 7 and then 
back to the main body of metal 18 
in ladle 9. In order to prevent the 
molten metal from splashing too far 
upwardly into chamber 2, a sta- 
tionary deflecting plate 20 may be 
provided within chamber 2 at a 
certain height above the mouth of 
pipe 6. 


OXYGEN REFINING 
OF CRUDE IRON 


AU. 8. 2,893,861, issued July 7, 
1959, to Rudolf F. Rinesch, as- 
signed to Bot Brassert Oxygen 
Technik A. G., describes a method 
of refining crude iron containing 
more than 0.5 per cent phosphorus 
by blowing oxygen into the surface 
of the molten crude iron and _ pro- 
ducing a limited reaction area of 
high temperature at the surface of 
the bath. 

It is the object of the invention 
to make a_ steel containing less 
than 0.030 per cent phosphorus and 
less than 0.050 per cent oxygen from 
crude iron containing more than 
0.5 per cent phosphorus. According 
to the invention this object is 
achieved by adding an _ excessive 
amount of iron oxide as a single 
batch to the bath when a carbon 
content between 1.5 and 1.0 per cent 
has been reached, which batch 








forms together with the other con- 
stitutents of the slag a reactive 
slag, which absorbs the phosphorus 
and is then skimmed off, after which 
the process is continued in the usual 
manner. 








CONTINUOUS ANNEALING 
OF STEEL STRIP 


A U.S. 2,892,744, issued June 30, 
1959, to Henry F. Myers, assigned 
to United States Steel Corp., de- 
scribes an apparatus for the con- 
tinuous annealing of cold-reduced 
steel strip at a higher rate than can 
be achieved by conventional appa- 
ratus. 

As shown in Figure 5, cold-rolled, 
low carbon steel strip 15 entering 
between the seal rollers 44 is pre- 
heated from, say 100 to about 
1050 F by several successtve passes 
through molten sodium in wells 
10a, 10b and 10c. The strip then 
enters chamber 11 and is there 
heated by direct contact with so- 
dium vapor to a temperature of 
about 1618 F (boiling point of 
sodium is 1618.7 F + 8.5). On 
emerging from the exit seal tank 30, 
the strip enters quench tank 12, 
where its temperature is reduced to 
about 1100 F. The temperature of 
the strip remains substantially un- 
changed while passing through 
chamber 13, resulting in isothermal 
transformation. On leaving chamber 
13, the strip is quenched in tank 14 
to about 600 F and, after passing 
through exit seal rolls 53, is water 
quenched to about 200 F, rinsed in 
a spray chamber and dried in a 
dryer. 
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APPLETON V-o1 SERIES 
CONVERTIBLE VAPORTIG 
FIXTURES 


eguire only Abconds 

















fo relamp or convert! 


One trip up the ladder, a few quick twists of 
the wrist, and relamping or wattage conversion 
is done! V-51 reflectors with integral neoprene 
ring adapt perfectly to the grooved 
unilet... permit instantaneous 
substitution of reflectors. 


U. S. Pat. 2,749,433 

2,749,435 2,715,214 
Canada Pat. 531,655 

511,696 








For economical service and maintenance, 
it’s hard to find anything more practical 
than Appleton’s V-51 Series exclusive 
unit assembly (adapter, receptacle, globe, 
and guard). Shock absorbing socket cuts 
lamp replacement costs. Try the 
Appleton V-51 Series standard or shallow 
dome, deep bowl, or angle type reflectors 
and 100 W and 150/200 W vaportight 
unit assemblies in your plant today. 
Available in a variety of hub sizes in 
pendent, ceiling, or bracket type 
fixtures for every kind of installation 






Maintenance man takes 
Spare assembly to lamp requiring replacement An upward thrust 
or wattage change...removes lamp assembly and slight quarter twist engages 
... Screws fresh unit in place and the job is neoprene ring with the groove in the unilet 
done! Higher wattages of 150/200 are inter- and snaps the reflector in position. Entire 
changeable with 100 watt unit and can be operation of removing lamp, inserting new 
used in same unilet body. (Die-cast aluminum —_unilet, and positioning of reflector requires 
guard turns counter clockwise to act asatool no special tools...no set screws...no small 
for easy removal in relamping). parts to juggle. Absolute simplicity! 













APPLETON ELECTRIC COMPANY 


1701 Wellington Avenue « Chicago 13, Illinois 


Also Manufacturers of: <—_d 
Pr», s\ Explosion- 

6 | 0) if oe Outlet Proof Ne 

SS ve Fixtures Malleable Iron 


“ST” Series Connectors Unilets & Covers 





Automatic 
Reelites 
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Electrically-heated elevator 
furnaces for atmosphere an- 
nealing at temperatures in 
the range of 2000° Fahrenheit. 


ENGINEERING SERVICE Swindell- 
Dressler Corporation provides a com- 
plete engineering service for the steel 
industry in the design and construction 
of new plants, and modernization of 
existing facilities. Consultations arranged 
gladly on request. 


a GLa 
ee 


Large electrically-heated portable furnaces for anneal- 
ing electrical steels in recirculating protective atmos- 


pheres at high temperatures. 





anil jer 
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Annealing 


Let SY¥i 1 ‘serve! 





The elevated-temperature annealing of cut products and small coils 
is a Swindell-Dressler specialty. Employing advanced design and 
construction features for high production rates, our range of furnace 
types and capacities covers every high temperature annealing require- 
ment—including those for special steels, and titanium. Let us go into 
the details with you, at your convenience. 


pry. r= mE rma FTF fi = ~ i a &# om gue gg & pa - Re, - - ~~, F - - 
a ‘URNACES for sheet ana Sill ip anneaiing 





SWINDELL- 
DRESSLER 


CORPORATION 


DESIGNERS AND BUILDERS 
OF MODERN INDUSTRIAL FURNACES 


PITTSBURGH 30, PA. 





Bright annealing muffle-type furnace for stainless 
tubes. Product is drawn through muffle containing 
protective atmosphere of hydrogen. 












Can you get more wear from your shear knives? 


Av: §- KK for the answer! 



































Should your shear knives last longer? Could the cuts be 
more uniform and precise? Could the cost be lower? Get 
the answers from A.S.K.! 


A.S.K. stands for American Shear Knife Company, the 
steel industry’s leading authority on shear knife opera- 
tion and production. 


More than 90% of the nation’s rolling mills call upon 
A.S.K. engineers (stationed in most key cities) to sur- 
vey problems of knife life, cutting quality and opera- 
tional costs. A.S.K. draws upon years of research in 
conjunction with top steel mill laboratories to select 
proper alloys and apply correct techniques in the heat 
treatment and precision machining of knives. It is this 
“custom” procedure that makes most A.S.K. knives last 
up to twice as long, give uniform precise cuts and reduce 
maintenance and replacement costs. 





FREE SURVEY — Join the leading companies* who have 
asked A.S.K. to survey their metal-shearing operations. 
At no cost or obligation, A.S.K. will send an engineer to 
your plant to analyze your problems and make cost-cut- 
ting suggestions. Just write to American Shear Knife 
Company, Homestead, Pennsylvania. 












YW 


AMERICAN SHEAR KNIFE *names supplied on request 
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Delivery Guides 
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12’’ Mill showing Entry Guides 
‘‘Trantinyl’’ Guides and Rollers hold excep- 
tionally high tonnage performance records, 
in serving leading steel mills for a quar- 
ter-century. Rolling more than 100,000 
tons over a single pair of guides 


has been recorded. = |} 3 ae _ 


Youngstown Alloy Casting Corporation 
Youngstown, Ohio 
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These rugged nonbreakable units have proved their merit 
in all kinds of service for many years. Made of steel and 
mica, plus P-G unique and exclusive grid design, P-G 
Standard Resistors are capable of protecting your most 
vital electrical equipment, even where service require- 


ments are severe. Use of correct resistance value with 


ample capacity minimizes resistor trouble. Write for 


BULLETIN No. 500. 






















WELDED 


Steel Grid Resistors 


These units duplicate values of each P-G 
Standard Steel Grid Resistor. The only change 
is in adding welding links between resistance 
grids. Each welding link is made of the same 
alloy steel used for the grid. These links are 
heli-arc welded from grid to grid to create a 
continuous circuit without disruption to the nor- 
mal path through contact spacers. Thus each 
P-G Welded Resistor has two paths available 
for carrying current. Naturally this offers double 


protection. 
Write for BULLETIN No. 510. 


THE POST-GLOVER ELECTRIC COMPANY 


OFFICE and FACTORY— Kenton Lands Road, Erlanger, Kentucky 


MAILING ADDRESS— Box 709, Covington, Kentucky 


ESTABLISHED 189: 
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Temperature 
Transmitter 


Bellows Type 
VP Pressure 
Transmitter 


Rockwell-Built 









Common Pneumatic 
Component 
. the heart of 
each instrument 





VDP 
Differential 
Pressure 
Transmitter 


vc 
Controller 








VSR 
Square Root 
Extracting 
Relay 








VRR 
Ratio 
Relay 





Republic Vector Series Instruments 


serve any process, cut costs too/ 


You can save substantial money 
when your control systems are 
based on Republic’s Null-Balance 
Vector instruments. Each has as its 
‘‘*heart’’ an identical pneumatic 
component, with obvious advan- 
tages. Among these are interchange 
of parts, even among instruments 
performing entirely different func- 
tions. Besides involving a minimum 
spare parts inventory, this feature 
greatly simplifies personnel 
training. 

Components shown demonstrate 
the depth of the Republic line. Dif- 
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erential pressure transmitters with 
20-to-1 range adjustment . . . tem- 
perature transmitters with 10-to-1 
range adjustment...pressure trans- 
mitters of +.5% accuracy. We have 
ratio, totalizing, multiplying, 
squaring and square root extract- 
ing relays. Our all-purpose control- 
lers feature proportional band ad- 
justment of 2% to 500% and reset 
adjustment from 0.1 to 50 repeats 
per minute. 

The Republic Engineer in your 
area will be glad to work with you 
on any control or measurement 


problem. Sales offices in principal 
cities throughout the United States 
and Canada. Call or write—with 
no obligation, of course. 


Repvustic 
FLOW METERS CQO. 
Subsidiary of RICKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY CHICAGO 47, ILLINOIS 
In Canada: Republic Flow Meters Canada, Ltd.—Toronto 


Manufacturers of electronic and pneumatic A 
instrument and control systems for utility, 


process and industrial applications. 
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Now iron producers 


can cut copper costs with new 


Bn / 


; a 


“Customized Conductivity” 


~ 


Po, CP at 
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This revolutionary new concept is the result of NBD’s 
combined simulated-service and actual blast furnace tests 
begun in 1957. Gives iron producers the first practical an- 
swer to lowest possible copper costs per ton of iron produced. 


~ By 


oe 


Tests proved that high-conductivity copper lasts longer 

. and for greatest economy in furnace operation, the 
majority of iron producers should use at least 70% conduc- 
tivity! However, some installations can get significant sav- 
ings from higher conductivity—even above 90%. Others 
may operate profitably at levels as low as 50%, sacrificing 
the advantages of high thermal efficiency for higher abra- 
sion resistance that may be necessary for specific operating 
conditions. 





The point is this: high conductivity pays off—but only 
when you pay for the exact conductivity you need. 


Now NBD offers you the experience, skill and facilities 
needed to produce just the right copper for your furnace— 
the highest practical conductivity—conductivity that yields 
maximum operating economy. Our ‘‘Customized Conduc- 
tivity’’ concept: 


e Analyzes your copper requirements. 


e Recommends the precise conductivity level 
your installation requires. 


e Guarantees you the conductivity level you 
order. 


e Assures you of prompt delivery of highest 
quality furnace copper. 


Put NBD’s “Customized Conductivity” to work for you 
next time you buy blast furnace copper. Call us about it. 


en NATIONAL BEARING DIVISION 


= 
| Brake Shoe 717-F Grant Building, Pittsburgh 19, Pennsylvania 
i Plants in: Chicago - St. Louis - Meadville, Pa. 





This NBD instrument measures thermal conductivity of a copper 
tuyere, using eddy currents and radio waves. It is used on test 
plugs at the furnace, and again on finished castings. 























SPHERICAL ROLLER 
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TORRINGTON BEARINGS FILL THE BILL ALL THROUGH THE MILL 


Torrington offers every basic anti-friction bearing to meet 
specific requirements of steel mill applications... 


TORRINGTON ROLL NECK BEARINGS, two-row and four- 
row, solid and pin-guided tapered roller, for every type 
of service in work roll, back-up roll and back-up thrust 
applications. 

TORRINGTON ROLLER THRUST BEARINGS for mill screw 
downs and crane hook service. 


TORRINGTON CYLINDRICAL ROLLER BEARINGS for ingot 
car service. 

TORRINGTON SPHERICAL ROLLER BEARINGS for mill 
drives, runout tables, coilers, shears and other auxiliary 
equipment. 

In every detail of design, construction and metallurgy, 
you'll find each Torrington Bearing unmatched for per- 
formance and service life. The Torrington Company, 
South Bend 21, Ind.—and Torrington, Conn. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


* TAPERED ROLLER 


e CYLINDRICAL ROLLER - 


NEEDLE + BALL + NEEDLE ROLLERS 
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B E LOW 0.002 grains /cu ft 


For extreme cleaning, S. A. Métallurgique d’Espérance- 

Longdoz, Liége, Belgium, have installed two SF Electric 

Precipitators for their new 1,500 ton/day blast furnace. 
* 

Gas quantity: 140,000 cfm. Design pressure: 21 psi. 

Max. inlet dust concentration: 0.66 grains/cu ft. 


Max. outlet dust concentration: 0.002 grains/cu ft 
guaranteed and measured. 


SVENSKA > PTAKTFABRIKEN 


P. O. Box 20040 «+ Stockholm 20 «© Sweden 











Our representatives will supply you with further information. 


Belgium Société Belge de Ventilation SF, Franee La Ventilation Industrielle et Miniére. Norway A/S Norsk Viftefabrikk, Oslo 
S.A.. Brussels. Finland AB Finska Flakt- Paris. Germany Biittner-Werke AG., Krefeld- UK Musgrave & Co. Ltd., Belfast. 
fabriken, Helsinki. Uerdingen. Italy Marelli Aerotecnica, Milan. N.&S.Am. Buell Engineering Co. Inc. N.Y. 


E 688/1-Reg. 449-5« 
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The Multi-Service Grease with unique Calcium EP 
Complex. Never before in a single lubricant such a 

wide range of use...such a margin of superiority 

...such a potential for maintenance savings. 





Above: Mobilplex EP produces excel- 
lent results in Timken OK-Load tests, 
provides outstanding performance in 
heavy-duty equipment. 


High-tonnage work-roll bearings in 
hot mill, cold mill and single stand 
service last longer with Mobilplex EP. 
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Outstanding load-carrying ability is one of the many 
important properties of Mobil’s new Multi-Service Grease 
Mobilplex EP. In your steel mill you’ll find it ideal for 
work-roll and back-up-roll bearings, conveyor bearings, and 
run-out-table bearings. Even under the most severe condi- 
tions of heavy or shock loads, Mobilplex EP provides maxi- 
mum protection against wear. Mobilplex EP also offers 
good pumpability at low temperatures, excellent resist- 
ance to heat, and extra protection against water and rust. 
It is a singularly tenacious and adhesive lubricant. 

This Multi-Service grease has outstanding oxidation 
resistance as well as excellent storage and structural sta- 
bility. These qualities, plus the great versatility of Mobil- 
plex EP, make it useful throughout the steel mill. 

Mill operators throughout the country are finding 
Mobilplex EP extremely effective in extending bearing life 
and protecting production schedules. In addition, they’re 
saving more than with ordinary multi-purpose greases be- 
cause Mobilplex EP makes it possible to reduce application 
frequency, simplify storage and handling procedures. 

Contact your Mobil representative for full details. He 
can show you results of laboratory performance tests of 
Mobilplex EP and five competitive extreme-pressure 
greases. You'll see why Mobilplex EP is rated tops! 


MOBIL OIL COMPANY, A Division of Socony Mobil Oil Company, Inc. 


MULTI-SERVICE ABILITY OF MOBILPLEX EP 


ANTI-FRICTION BEARINGS qe (horizontal and 
vertical). Temperatures in the range of 300 F. 

Heavy or shock loads. Water contamination. Speeds— 
low, normal, high. 


ee 


PLAIN BEARINGS “— All normal mechanical and 
operating conditions. Temperatures in the range of 300 F. 
Waterwash. Heavy or shock loads. 


DISPENSING AND APPLICATION DEVICES 
Transfer pumps. Hand and power guns (long lines). 
Central greasing systems. 





e*eeeeeoeoeoeeeeev eee eeee ee een eeeeeeeee eee ees 
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the 
exact 
amount 
you need 


You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply = Take advantage of LINDE’s 50 years of development 
and service in the industrial gas field! Write, phone, 


of oxygen for your process when you buy oxygen from LINDE. Full ‘ ; 

ae me . : or wire Dept.ISE-12 LINDE COMPANY, Division of 
responsibility for production, transportation, and storage at your Union Carbide Corporation, 30 East 42nd Street, New 
plant is assumed by LINDE. York 17, N. Y. Offices in other principal cities. In 


- . ; — Canada: Linde Company, Division of Union Carbide 
Tonnage oxygen. Large amounts of liquid or gaseous oxygencan 4, Limited. 


be supplied from a full-scale oxygen production unit — built and 
maintained by LinDE — directly to your plant. You pay only for When you need Oxygen—call LinDE! 
the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. 


For varying needs. A Driox oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 


Ey Site). 


inde 


The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 





od Nod sjie) = 


TRADE-MARK 
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Foreign Digests 


Compiete translations from which these condensations 
were prepared are available from Henry Brutcher, 
P.O. Box 157, Altadena, Calif., to whom all corre- 
spondence should be addressed. 


“PRODUCTION OF STEEL 
BY MIXING AND REDUC- 
ING - ALLOYING PROC- 


ESSES, AND TREATMENT 
OF HOT METAL WITH 
SLAG”’ 


by H. J. ECKSTEIN. (Translation No. 
4620 from Neve Hutte, vol. 4, 1959, 
No. 4) 


A A LECTURE published in China 
describes the nature and results of 
the important mixing 
which have been tried on an in- 
dustrial seale. 

1. The Perrin process—In its most 
important application, the ordinary 
stage of refining under a reducing 
slag is shortened by the use of a 
premelted reducing slag. 

2. The steel-mixing process—Two 
finished steels, made in different 
melting units, are mixed. Armor and 
weapon steels were made by this 
process in World War II. 

3. The reducing-alloying or slag- 
alloying process—This process en- 
tails simultaneous deoxidation, de- 
sulphurization and alloying of steel 
having undergone an _ oxidizing- 
refining treatment; in other words, 
the joint use of two electric furnaces 
of different capacities, as in Hen- 
ningsdorf (East Germany). Alloy 
and reducing slag are melted in the 
smaller furnace while a carbon steel 
is refined in the second, larger unit. 
After the oxidizing slag has been re- 
moved and after deoxidation in the 
furnace by precipitation, the con- 
tents of the larger unit are mixed in 
a ladle with the contents of the 


processes 
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smaller furnace previously run into 
it. 

At the Da-Ye works, the re- 
ducing-alloying process was oper- 
ated at first as at Henningsdorf. Ball 
bearing steel was produced in a 9- 
ton and a 3-ton electric furnace. 

The joint use of converter and 
electric furnace is also reported from 
the same steelworks. The converter 
in this case produces the carbon 
steel refined under oxidizing slag. 

At the Taé-Yan steelworks, trans- 
former steel was produced in an 8- 
ton and a 2!5-ton electric furnace. 
In the large furnace, hot metal was 
refined. After running off the oxi- 
dizing slag, a small amount of slag 
high in fluorspar was made in the 
large furnace. 

Because of good results, it is 
intended to introduce the reduc- 
tion-alloying widely in 
China. 

Many Chinese coals are high in 
sulphur, and this makes the de- 
sulphurization of hot metal difficult 
in some cases. Prerefining of molten 
pig iron has been attempted at the 
Taé-Yan works, mixing molten open 
hearth slag with the iron. Silicon 
and sulphur were lowered but not 
enough to justify the process. 

To get simultaneous oxidizing- 
refining and desulphurizing, experi- 
ments were made with open hearth 
and electric furnace slags. Desul- 
phurization and dephosphorization 
and recovery of manganese are 
possible, depending on the slag 
composition. 

Experiments with a mixture of 


process 


slag and ore gave a result not fully 
satisfactory, but perhaps capable of 
further improvement by the use of 
cheap fluxes for the open-hearth 
slag (fluorspar or salt). 

Treatment of hot metal with 
open-hearth slag thus partly elimi- 
nates sulphur and silicon, raises the 
temperature of the hot metal and 
under special conditions dephos- 
phorizes the iron in part, or in- 
creases its content of manganese. 

In view of the advantages for 
open-hearth operation in China, the 
a gas-heated slag-melting 
furnace is planned. The slag can be 
regenerated by burning out the 
sulphur with oxygen-enriched wind 
after tapping the hot metal, thus 
giving rise to a periodic process. 


use of 


“VARIATION OF HYDRAU- 
LIC RESISTANCE OF SIN- 
TER BED DURING SIN- 
TERING PROCESS”’ 


by G. V. KSENDZYK, Polytechnic In- 
stitute, Kiev. (Translation No. 4632 
from Izvestiya Vysshikh Uchebnykh 
Zavedenii (VUZ), Chern. Met., July, 
1958) 


A THIS is a study of distribution 
of temperature and suction in 
beds of fluxed and unfluxed sinters. 
It gives a new method of calculating 
the hydraulic resistance ot beds 
during sintering, experimental tech- 
nique developed by author with 
details on probes and their arrange- 
ment in sintering pots. 

Data on hydraulic resistance of 
sintering charges and of sinters, and 
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experimental sintering characteris- 
ties are included. Information on 
bed zones (levels) limiting the 
sintering rate, volumes of air con- 
sumed in sintering, temperature 
conditions in sintering, vertical sin- 
tering rate: factors governing it 
and ways of increasing it and how 
to remedy a deficiency of heat in the 
upper layers of beds of fluxed sinter 
are covered 

\n increase in the sintering rate 
is basically limited by the remois- 
tening zone (212 F or less) together 
with the zone of dry solid charge 
212 to 1830 F) and not only by the 
zones of remoistening or sintering, 
decrease of whose resistance can 
increase the permeability of the 
hed and the vertical sintering rate. 

To increase the vertical sintering 
rate and the throughput of sinter- 
ing machines, especially in sintering 
fluxed charges with high gas per- 
meabilitv, the relative power of 
pumps must be increased so that 
they have some reserve capacity. 

In sintering fluxed charges in- 
sufficient heat has been observed 
in the upper zones of the bed, and 
this can only be remedied by in- 
creasing the combustion rate. The 
latter increases the yield of sinter 
and the sinter machine production. 


“WAYS OF REDUCING THE 
TOP DISCARD OF HEAVY 
RIMMED - STEEL IN- 
GOTS”’ 


by M. P. SABIEV, Voroshilov Iron and 
Steel Works. (Translation No. 4720 
from Stahl, vol. 18, 1958, No. 12) 


A PROLONGED boiling in mold 
leads to a reoxidation of steel and 
aecumulation, in the top third of 
the ingot, of sulphides, phosphorus, 
particularly oxides 
(slags) which increase lamination in 


carbon and 


hot working 

Self-deoxidation of steel by carbon 
ceases when the ingot is capped, 
and the top part of the ingot re- 
mains saturated with manganese and 
iron oxides, which obstruct the 
welding-up of cavities in rolling. 

An effective means of combating 
laminations is to reduce the duration 
of boiling in the mold, and to deoxi- 
dize the ingot before capping to pro- 
duce in the upper halt of the ingot a 
structure of semi-killed steel. The 
best results are obtained with fer- 
rosilicon which insures retarded 
deoxidation and the = slagging of 
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metallic oxides; the slag remains on 
the surface of the metal under the 
Cap. 

It is desirable to deoxidize a 
rimming steel with crushed ferro- 
silicon in two operations at the 
end of boiling before capping, with 
an interval of 145 to 2 minutes (the 
amount of deoxidizer to be added is 
calculable only on the pure steel, 


and not on the slag, which would 
be a useless waste of the deoxi- 
dizer). 

On a large rimmed-steel ingot, a 
compact peripheral layer of  suf- 
ficient thickness to give a good 
surface on rolled stock can be pro- 
duced by keeping the mold-filling 
rate at 6 to 8 in. per min for ingots 
of 8.8 to 14.3 net tons. 


OTHER AVAILABLE TRANSLATIONS 


‘*Production of Various Steels in 
Basic Converters by Top Blowing 
with Oxygen,’’ by S. J. Lifshits, 
Petrovskii Works, STAL’, vol. 18, 
1958, No. 11. Melting practices 
for various steels, rimmed and killed, 
in 28-ton capacity basic converters 
by top blowing with oxygen, and 
comparison of their properties with 
corresponding open hearth steels. 
Data on production of 14,500 tons 
of crane-rail steel containing 0.55 to 
0.65 per cent C, 0.7 to 0.9 Mn, 0.15 
to 0.30 Si, 0.055 P, max, and 0.050 
S, max. Particulars on effective de- 
sulphurization and dephosphoriza- 
tion. Production of 0.20 to 0.29 per 
cent C, 1.2 to 1.6 Mn, 0.6 to 0.9 Si, 
max, 0.050 P and 8 each alloy steel. 
Mechanical properties. Production 
of rimmed steel for electrode wire 
(0.10 per cent C, max, 0.40 to 0.55 
Mn, 0.03 Si, max, 0.038 P and 8S 
each, max); and of telegraph wire 
steel containing 0.11 per cent C, 
max, 0.50 Mn, max, 0.045 P, max, 
0.050 S, max. Production experience 
with steel for seamless drawn tubing 
(0.10 and 0.20 per cent C) and for 
automobile axles. Advisability of 
further studies directed at improved 
desulphurization to enable the use of 
any basic iron, and at dependably 
blocking the carbon on the way 
down. (Translation No. 4667) 


‘Amount and Nature of the 
Oxide Inclusions Suspended in 
Open-Hearth Steel Baths,’’ by K. 
Born and H. Wittstruck, Stahl und 
Eisen, vol. 78, 1958, No. 22. Latest 
report on effect of metallurgical 
measures during basic open-hearth 
heats on oxide suspensions and, 
hence, steel quality, based on an in- 
vestigation of thirty heats. Draw- 
backs of sampling the steel bath 
with a spoon when information on 
the condition of the metal in a fur- 
nace is desired. Sampling technique 
worked out by authors, using immer- 
sion molds, without (and with) kill- 
ing the metal in the molds. Special 


isolating technique for determina- 
tion of amount, size and composition 
of oxide particles suspended in steel 
bath. Heat stage during which the 
main portion of inclusions is elim- 
inated. Extent to which impurities 
can be separated out during the 
boil. (Translation No. 4648) 


‘‘Magnetic Characteristics of Sin- 
ter as Function of Its Ferrous Oxide 
Content,’’ by N. A. Gladkov et al. 
IZV. Akad. Nauk SSSR, OTN, 
Met. i Topl., 1959, No. 2. Experi- 
mental study of a generally valid re- 
lationship between the ferrous oxide 
content of iron-ore sinters and their 
magnetic properties, the latter giv- 
ing information on the nature of the 
sintering process. Lack of literature 
data on the particular magnetic 
characteristics which reflects best 
the properties of sinter; results of 
authors’ study. Usefulness of mag- 
netic measurements for determina- 
tion of FeO content (and properties) 
of sinter: their accuracy is just as 
high as that of chemical studies. Ad- 
vantages of using the magnetizing 
intensity at 500 oersteds as a cri- 
terion. (Translation No. 4752) 


‘‘Kinetics of Ladle Degassing in 
the Vacuum Treatment of Molten 
Steel,’’ by G. A. Sokolov and G. N. 
Oiks, IZV. Vuz, Chern, Met., Jan. 
1959, No. 1. Study of 13-ton electric 
furnace steel heats for the processes 
involved in their vacuum degassing 
in a ladle. Development of an indi- 
cator (gas) method for study of liber- 
ation of gases during the vacuum 
treatment of steel, by which the rate 
of degassing can be estimated quan- 
titatively. Changes in hydrogen and 
nitrogen contents during vacuum 
treatment; total volume of gas ex- 
tracted. Duration of maximum gas 
liberation and factors facilitating it. 
Kffect of charging ferrosilicon into 
ladle on gas liberation. Secondary 
reactions. Ladle convection currents 
and their effects. (Translation No. 
4675) 
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DELROYD 


SPEED REDUCERS 





pE tavaL Announces All New Line 
of Single Reduction Speed Reducers 


DELROYD 


TYPE B 


fan cooled 
5” through 12" 
center 
distance 


* 


Send for this 

new 32-page 

Bulletin 3805 
today. 





New Delroyd single reduction speed reducers are 


available in a wide range of sizes and horsepower ratings. These 
worm gear units include centrifugally cast gears and fan cooling, 





and carry the new AGMA ratings. 
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DMNA Sieam Turbine Company 


870 NOTTINGHAM WAY, TRENTON 2, N. J. 
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SERIES 
9000 


For continuous 
service, heaviest 
and coarsest 
materials. 


SERIES 
8000 


For continuous 
’ operation, heavi- 

er-weight, abra- 

sive materials. 


SERIES 
7000 


For continuous 
| operation, heavy- 
, weight, abrasive 

materials. 


SERIES 
6000 


For intermittent 
operation or 
continuous han- 


SERIES dling of light- 
5000 weight material. 


or intermittent 
or light service, 

fine or small 
lump materials. 


series of belt conveyor idlers 


end wasteful over and under-engineering 


LINK-BELT’s complete line is your best insurance 


against high replacement and maintenance costs 


Yes, industry’s broadest belt conveyor idler line permits 
“pin-point” selection that results in substantial savings in 
purchasing and maintenance—avoids wasteful over or 
under-engineering. Five series in over 630 types range in 
application from light or intermittent service to continuous 
heavy-duty operation—in both 20° and 45° troughing for 
a broad range of belt widths—with rolls of various diam- 
eters, materials and coatings. 


For further facts on this broad line—con- 
tact your Link-Belt office or authorized 
stock-carrying distributor. Look under 
CONVEYORS in the yellow pages of your 
phone book. Or write for new Catalog 2716. 


BELT CONVEYOR IDLERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices and Stock Carrying Dis- 
tributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); 
South Africa, Springs. Representatives Throughout the World. 
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Power-Up with new 


Westinghouse f¢4e-Lize /H/ 


d-c motors 











Ten times longer insulation life 
under any temperature conditions 


HERPE’S WHY: New silicone insulation in Westinghouse Life-Line’ ‘“‘H”’ 
d-c motors and generators stands up under temperatures which turn ordinary 
insulation to a cinder. High-temperature silicone insulation is used with the full 
complement of iron and copper required for low Class B temperature. Result: 
Life-Line ‘‘H”’ shrugs off emergency overloads and abnormal ambients to keep 
production rolling, maintenance down. 


Plus... these other important advantages 


You canon G0R...00t Westinghouse 


These exclusive features of the new 


Westinghouse 


bhi My d-c motor guarantee 


top performance... longer, trouble-free life 


CLEANER, COOLER OPERATION results from 
new controlled ventilation system of Life-Line “H.’’ Ordi- 
nary d-c motors draw air in at commutator end, contaminate 
windings by drawing carbon dust from commutator brush 
wear into the machine. Life-Line ‘“‘H”’ reverses this flow. 
Air and carbon dust are expelled at commutator end... . 
assuring cleaner, cooler windings . . . longer motor life... 


less maintenance. 


FASTEST RESPONSE ... 35 per cent increase in com- 
mutating ability . . . up to 55 per cent lower mechanical 
inertia . . . and up to 30 per cent reduction in electrical 
inertia mean that the new Westinghouse Life-Line ‘‘H’’ d-c 
motor provides the fastest acceleration, quickest reversing 
and closest speed regulation. This means more production, 
better product quality, minimum complexity of control. 


For information about the ways you can profitably 
put the new Life-Line “‘H”’ motor to work, contact 


your nearby Westinghouse representative. Or, write 


GREATER PROTECTION most complete an 
advanced protection available in dripproof industrial d- 
machines. Elimination of uncovered side openings . . . heavy 
cast end brackets . . . effective seals throughout ... a 
combine to provide outstanding resistance to liquids, vapor 
and dirt. This means longer life with greater reliability . . 
minimum maintenance under all operating conditions. 


/ / 


/ 


¥ | 


SIMPLIFIED MAINTENANCE ... With the new 
Life-Line ‘‘H,”’ maintenance is not only substantially reduced 
but periodic inspections are also greatly simplified. For 
example: as shown above, Uniforce brushholder fingers 
lock out . . . brushes can be inspected or changed with one 
hand. And Uniforce tension remains constant throughout 
brush life . . . no need to adjust pressure as brushes wear 


Westinghouse Electric Corporation, P. O. Box 86 
3 Gateway Center, Pittsburgh 30, Pa. 
you CAN BE SURE...1F ITS Westinghouse 


JI-2212 
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Wyman-Gordon Company 


Worcester, Mass. 


Operation Big Squeeze: 





World’s largest presses lubricated by 
Cities Service Pacemaker Hydraulic Oils 


Once a forging operation for horse-drawn carriages, Wyman- 
Gordon Company now operates the world’s largest presses, with 
the newest one capable of exerting 50,000 tons pressure. 

Reason for this tremendous press is the increasing need for 
strong, lightweight metal parts for aircraft. Today, as for many 
years, no military or transport aircraft takes to the air without 
Wyman-Gordon forgings. 

With its huge, hydraulically operated presses, Wyman-Gordon is 
able to forge huge pieces with one big squeeze. Sometimes a whole 
unit for a landing-gear strut. Or one mammoth wing spar. 

lhe press that exerts 50,000 tons pressure is described by Wyman- 
Gordon as “the largest single machine ever conceived”—and few 
people would argue the point after seeing it. 

Mounted in a pit that extends nine stories beneath the earth, the 
giant press is over 114 feet high and weighs 10,605 tons, 6,450 of 
which moves up and down. 

Cities Service is justifiably proud that here as in all of Wyman- 
Gordon's presses with 18,000 tons pressure or better, hydraulic 
lubrication is provided by Cities Service Pacemaker Oils. 

It is hardly necessary to point out the incredible demands that such 
machinery makes of its hydraulic lubricants... and certainly it is self- 
evident that if Cities Service Pacemaker Oils can perform satisfactorily 
in the world’s largest presses, they’ll do the same for you. Talk with 
a nearby Cities Service Lubrication Engineer. Or write: Cities 
Service Oil Co., Sixty Wall Tower, New York 5, N.Y. 


lron and Steel Engineer, December, 1959 












Entire Rig Is Operated by 
One Man with the few sim- 
ple controls shown here. 
With a flick of his fingers 
he can put on a squeeze of 
50,000 tons. Result is ex 
tremely strong lightweight 


forgings for aircraft. 


Lubrication Foreman has 
mammoth responsibility. 
Here, he checks dispenser 
for Cities Service EP 20 
Lubricant... used on main 
bed and columns of large 
presses and other areas sub- 


ject to extreme pressures. 


CITIES (A) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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@ WELD-uP, HELD-DOWN ROOF 


® No roof centers to install 

@ Easily hot-patched—Brick layers do en- 
tire job. No welding, no cutting 

e Pipe-supported—No special supporting 

members required 





® Inexpensive hangers—Simple, one 
piece wire 

e Standard wedge brick—Wider bearing 
surfaces. More stability 
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@ Long life 














@ WATER COOLED 
OPEN HEARTH DOOR 


replaced 
Recommended: Porter Plastikrom 
for door lining 


2) INTERCHANGEABLE SUSPENDED 
CHILL WALL 


® Low cost, simple installation—Adapt- 
able supporting structure. 

¢ Greater expansion flexibility—Tile en- 
gaged on bed joints. 

¢ Safe load distribution—Self-supporting 
castings. 

e Tightly sealed joints—Tongue-and- 
groove clay tile. 

Brick recommended: Either MC-70 


Cladex or interchange with Peerlac, 
60% alumina. 





Easily installed, easily 





* Patents applied for 
+t T M. applied for 
















@© INTERCHANGEABLE FAN TAIL 


e Pipe-supported—Easily replaced with 
standard mill supply stock. 

e Low-cost, simple installation—Adapt- 
able supporting structure. 

e Greatest strength—Fabricated steel 
nose supports. 

e Higher heat resistance—Alloy hangers. 

e Tightly sealed joints—Tongue-and- 
groove clay tile. 

Brick recommended: Either MC-70 
Cladex or interchange with Peerlac, 
60% alumina. 


tet 
} ' 


LY 
LL LT LIES Lf 
LLL LLL 


LL] Ld Let es " 


L/ LIL) 






L/ 






libte 









LJ 
























Wilad al 





a 
ITER GE EP TEI 


IRA 


} 




























@ ENDWALL CONSTRUCTION 


e Air-cooled tabs (4 sides of brick)—More 
heat conduction for more efficient 
cooling. 

e Refractory reinforcement for hot spots 

Extended casings* permit adding re- 
fractory material on cold face (B) as 
hot face wears. 

* Cladding with Porter Cladext—Dimpled 
construction of casings provide me- 
chanical spacing for expansion. 

¢ Basic strength—Porter construction 
eliminates need for tie plates. 

¢ Ties and pipe easily reclaimed. 

* Simple one-piece hangers—Wall can be 
dismantled without cutting or burn- 
ing. 

Brick recommended: MC-70 Cladex or 
other specified chrome and magne- 
site compositions. 


Announcing the 





© AIR CLEANED, AIR COOLED*, 


TAB SUPPORTED ROOF BRICK 


® Built-in air cleaning—Covers entire roof. 
No hand blowing. 

* Controlled cooling over any area—for 
controlled wear. 

* Tab support—Simple, inexpensive. 

¢ Air-cooled tabs—More heat conduction 
for more efficient cooling. 

e Positive support—Tie plate anchored 
to pipe. 

e Inexpensive hangers—Simple, one- 
piece wire. 

© Notched tie plates—Slip into place. 
Easily installed or replaced. 

Roof brick recommended: CM-40R 

Cladex or other specified chrome and 

magnesite compositions. 
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© HEARTH CONSTRUCTION 


® Monolithic subhearth—Formed by Sub- 
hearth Kromform. Easy to install. Per- 
fect conformation. 

Brick recommended for inverted arch 
bottom: Porter M-90B, or other spec- 
ified chrome and magnesite compo- 
sitions. 

Ramming mix recommended for working 
bottom: Porter Magnaram 95 for high- 
est MgO content. Or Magnaram 85. 

Brick recommended for back wall: 
MC-70 Cladex. Also other burned and 
unburned chrome and magnesite 
compositions. 

Brick recommended for front wall: MC-70 
Cladex in standard and special jamb 
brick. Also available burned or un- 
burned chrome and magnesite 
compositions. 


Porter All-Basic Furnace- 
industry’s most advanced 
all-basic open hearth roof 


both suspension and refractories by Porter 


It’s here in detail . . . the Porter All-Basic Open Hearth! 
A new concept in roof and endwall suspension employing the present fundamental 
construction now in use. Both incorporate a new, all-metal cladding method to provide 


REFRACTORIES DIVISION 


PORTER SERVES INDUSTRY: with Rubber and Friction Products 
PEERLESS ELECTRIC DIVISION; Specialty Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories 
VULCAN-KIDD STEEL DIVISION: Fabricated Products 





proper expansion allowance throughout the entire system. 

The suspension system and the basic refractory materials are designed to work to- 
gether . . . no guesswork regarding either. There is no division of responsibility; Porter 
is your complete source. 

For more information write Refractories Division, H. K. Porter Company, Inc., Porter 
Building, Pittsburgh 19, Pa. 


H.K.PORTER COMPANY, INC. 





THERMOID DIVISION; Electrical Equipment—DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION 
REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, 
DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER 
COMPANY de MEXICO- S. A.; and in Canada, Refractories, ““‘Disston’’ Tools, ‘Federal Wires and Cables, “Nepcoduct” Systems 


H. K. PORTER COMPANY (CANADA) LTD 











Making High Quality Steel—At Low Cost 


The growing demand for steels of increasingly higher 
quality has created a new kind of thinking. With conven- 
tional methods of obtaining both high quality and quan- 
tity being relatively slow, costly and often uncertain, 
more and more mills are turning to the modern Heroult 
Electric Furnace as the most reliable and economical 
means of making high-grade steel in large heats. 

To keep abreast of this trend, Sharon Steel Corpora- 
tion recently built a complete new Melt Shop at its 
Roemer Works in Farrel, Pennsylvania, and installed the 
large Heroult Electric Furnace shown above. 

‘This 20’ diameter furnace turns out 90-ton heats of top- 
quality stainless in less than 8 hours. Space has been pro- 
vided for a second Heroult when it is needed. 

Moreover, electric furnaces are proving to be more ef- 
ficient and economical in producing most any grade of 
steel in large or small heats. This is because electric fur- 
nace operations require a smaller investment, usually re- 
duce both power and charging costs and produce a more 
uniform product. 

American Bridge, exclusive manufacturers of the 


Heroult Electric Furnace, offers a complete electric fur- 
nace service. We have the facilities to handle the com- 
plete job—from foundation to furnace, from engineering 
to erecting. We are also prepared to modernize your old 
Heroult by installing improved new mechanisms that 
will increase the efficiency and productivity of your unit. 
And, if you own a Heroult, we can supply any needed re- 
placement parts. 

For more information, get in touch with the office 


nearest you. USS and Heroult are registered trademarks 


American Bridge 
Division of 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa 
Contracting Offices in: Ambridge + Atlanta - Baltimore + Birmingham + Boston + Chicago 
Cincinnati + Cleveland + Dallas + Denver + Detroit + Elmira + Gary + Harrisburg, Pa. 
Houston + Los Angeles * Memphis «+ Minneapolis * New York «+ Orange, Texas 
Philadelphia « Pittsburgh + Portland, Ore. « Roanoke « St. Louis « San Francisco + Trenton 
United States Steel Export Company, New York 








TREADWELL COOLING BED 





For heavy duty and efficient 
production, this steel com- 
pany called on Treadwell 
Engineers. The result . 

these Treadwell Cooling 
Beds are efficiently oper- 
ating day in and day out. 


If you have a machinery 
problem, call on Treadwell 


Engineers. 





Pictured above: Treadwell Cooling Beds at 
work in an eastern steel mill. 


TREAD 


SALES AND ENGINEERING OFFICES 
1015 FARMERS BANK BLDG. 
PITTSBURGH 22, PA. 
ATlantic 1-2883 


— 


-ASTON, 


208 S. LA SALLE STREET 
CHICAGO 4, ILL. 
CEntral 6-9784 


lron and Steel Engineer, December, 1959 














., 








_ 








CRANE-HOOK 














Jeffrey Mill 
Scale 
Collector 


@® Reclaims scale for recharging blast 
furnaces 


@® Prevents shutdown of mill because 
of accumulated mill scale 


The Jeffrey Mill Scale Collector is a self- 
contained unit. Chain-driven perforated 
buckets with manganese steel teeth dig out 
and convey scale from flume pit for ultimate 
delivery to ore pile. 

It is completely portable. Can be easily 
removed from scale pit with a mill crane when 
there is need for repair or clearing jamming. 
Pivot point makes it possible to swivel con- 
veyor up and out. 

There is no shutdown of roll line when 
conveyor is hauled up for repair in #3 position. 
When lowered to position #2 on top of accum- 
ulated scale heap in the tank, it easily digs 
itself back to original position #1 at bottom 
of basin. 

Flume from the Linde Scarfer continually 
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discharges scale into the pit. The Jeffrey Mill 
Scale Collector with its digger-lipped buckets 
trenches out the scarfed scale from the flume 
water for discharge to the ore pile. Salvaged 
scale is recharged for use in the blast furnace. 

Since the installation of the Jeffrey equip- 
ment at a steel plant in Ohio, there are no 
shutdowns. Processing hot roll coil and scarfing 
billets is now an efficient operation. 


Jeffrey can handle your special problems 


Whatever your water treatment problem— 
stream pollution—harmful abrasives, recovery 
of valuable solids or conservation of water 
supply —Jeffrey will match your exact require- 
ments. Our sanitation engineers design com- 
plete systems or individual units... long- 
lasting, trouble-free equipment for any type of 
water, sewage or industrial waste treatment. 
The Jeffrey Manufacturing Company, 840 
North Fourth Street, Columbus 16, Ohio. 





Byer Frey / 








CONVEYING * PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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Bi a 
Casting furnace linings in place can be speedily accomplished with any 
B&W Refractory Castable. Here, tough, erosion-resistant B&W 
Kaocrete-D is cast in a lining that will be ready for service soon 
after installation. 





Slap trowelling can be the most effective way of forming a vertical or 
overhanging section of lining, provided the castable has an excep- 
tionally adhesive, plastic texture. B&W Kaocrete-B, possessing these 
properties, is widely used in this type of installation. 


How B&W refractory castables solve 


Installing refractory linings quickly and inexpensively is a 


major concern of furnace builders and operators. Each of 


the many different types of metal working furnaces presents 
its own particular installation problems. To meet these 
widely differing conditions, B&W offers not just one, but 
a range of specialized refractory castables. Each is engi- 
neered to provide savings in installation time. Specialized 
B&W Refractory Castables save money by eliminating the 











Gunning B&W Kromight-Gun assures complete penetration of 
irregular areas. This 3200 F refractory material is excellent 


for studded open hearth doors and similar metalworking in- 


stallations. 











il . %, eg: SOS a . i 
Vibrating B&W Kaocrete-32 in place to form electrode rings in 
an electric furnace. This method of installation provides density and 
strength, and eliminates laminations, air bubbles and pockets, thus 
permitting economical, long life. 


problems 


need for costly inventories of special shapes. The use of 
castables speeds up new construction and repair jobs and 
permits simplified, improved furnace design together with 





long life—in short, superior performance over a wide range 


of furnace operating conditions. 

B&W Bulletin R-35A gives additional information on versatile 
B&W refractory castables. Write for copy to The Babcock & 
Wilcox Company, 161 East 42nd Street, New York 17, N. Y. 


THE BABCOCK & WILCOX COMPANY 








REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 
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R. C. Suttle, Manager 
Metal Processing Section, 
Reliance Electric 

and Engineering Co. 


“Reliance V*S drives 
give American Can 
accurate system 
control for high- 
speed production.” 











‘Precise system control for acceleration, deceleration 
and shearing is a vital contribution to this cut-to-length 
tin sheet line. A VSC voltage regulator controls accelera- 
tion on the unwind and leveler sections, and provides 
stepless speed changes. Unwind tension is accurately con- 
trolled by a VSR current regulator . . . and the entire drive 
is powered by Reliance D-c. motors. 

‘‘The speed of the shear is matched to the line by photo- 
electric loop control, maintaining loop position and assur- 
ing accuracy. 

“Surface defects in the sheet are picked up visually— 
pin holes electronically. Mechanical gauges check uniform 
thickness. Rejects are dropped automatically following 
the shear. Automatic counting cuts handling time as the 
usable sheets are stacked on pallets.”’ 

These lines were developed by the F. J. Littel Machine 
Company, Chicago, and American Can Company and are 
installed in Canco Division plants. 

Reliance engineers are ready to help you as they have 
many others, with a sound understanding of system 
problems and solutions. Consult your Reliance sales engi- 
neer .. . or write today for Bulletin Number L-2505 for 
complete information. D-1640 





Product of the combined resources of Reliance Electric and 
Engineering Company and its Master and Reeves Divisions 


RELIANCE tncinctainc co.° | 
ENGINEERING CO. 
DEPT.1112ACLEVELAND 17, OHIO 


Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in principal cities 








Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, 
Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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for 

hot strip 
spray cooling 
descaling 
roll cooling 
and 


related 





operations 


@ Greater spraying efficiency and lower equipment 
and maintenance costs are the advantages 
Spraying Systems Co. spray nozzles give you. 
Nozzles for hot strip cooling for example, 

give better steam barrier penetration and spray 
distribution . . . remove more heat per minute per 
gallon of water. Descaling nozzles provide 

greater impact for any volume and pressure 
without excessive cooling. Non-clogging design 

and recommended types of mounting are features 
that help reduce maintenance costs. Your 

inquiry is cordially invited for Spraying Systems Co. 
spray nozzle data and application information. 


SPRAYING SYSTEMS CO. 


3262 RANDOLPH STREET + BELLWOOD, ILLINOIS 





For information on Spray Nozzles and Steel Mill 
Applications write for Catalog 24 and Supplementary 
Data Sheets 
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AT WALDRON... 
Coceials 


ARE STANDARD 
AND VICE-VERSA 





“ 
i | 
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In the picture above is a Waldron #8 Cut-Out 
Coupling. It couples the power to a shearing 
machine, which takes mild steel strip from coil, 
straightens it and cuts it to lengths between 3’ 
and 24’ at the rate of 1250 feet per minute. 


This is a Waldron 
veloped for a particular application. Waldron 


‘““special’’ because it was de- 


engineers put a lot of know-how into producing 
this unit, but with their knowledge acquired 
through years of experience in dealing with many 
similar power transmission problems, it became a 
simple task. 


On the other hand, ‘‘standard"’ couplings receive 
so much attention in production, that they run as 
if specially designed for the application. Waldron 
believes that the coupling is as important as the 
driver and the driven and so should receive the 
same fine forgings, machining and assembly as 
the equipment it couples. 


If you are in the market for couplings, either 
specials or standards, speak to the engineers at 
Waldron. In both cases you will be assured of the 
highest quality possible. 


TER JOHN WALDRON CORPORATION 
~U BFF. 


Subsidiary of Midland-Ross Corporation 
NEW BRUNSWICK, NEW JERSEY 
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At Olin Mathieson’s 


all 
' reductions— 
| HOT and COLD 








—are done 
on Bliss 
mills 


Five-ton, 16- and 20-inch thick 
aluminum ingotsare broken down 
to 44-inch thickness in a series of passes 








Four-high two-stand tandem cold mill 
reduces 10,000-pound coils of hot 
rolled strip to gages as fine as .010” at 
speeds in excess of 1200 feet per minute. 
Coil handling equipment on this mill in- 
cludes both coil box for feeding heavier 
gage material and mandrel-type payoff 
reel for lighter gages. Delivered strip is 
taken up on a-tension-reel -with -hori- 
zontal belt wrapper. 








between the work rolls of this Bliss 4- 
high reversing hot mill. Vertical edging 
rolls can be seen at the far left. 





Gages as fine as .006” can be rolled 
on this four-high cold finishing mill, the 
last reduction mill in the line at the 
Omal plant. Mack-Hemp rolls play an 
important part in several of these mills. 

















Single pass through this hot finishing train 
reduces the plate delivered by the reversing mill 
to hot rolled strip. Coming from the last mill stand, the 
strip’s edges are trimmed and... 





At the brand new Omal, Ohio, plant of Olin 
Mathieson Chemical Corporation, every 
step of rolling 10,000-pound aluminum in- 
gots down to .006” strip is done on Bliss 
equipment. Rated capacity of the mill is 
10,000,000 pounds of finished rolled alumi- 
num products every month, a figure al- 
ready surpassed. 

Besides the various mills, Bliss built and 
installed all the tables and other auxiliary 
equipment required for the complete strip 
rolling operation. 

The part played by this rolling mill equip- 
ment in the new Omal plant’s production 
facilities is testimony to Bliss’ long record 
of successful installations in the aluminum 








(3) ...it is taken up on this hot mandrel coilez and 
horizontal belt wrapper. These auxiliaries wind it 
into neat coils for further processing. 


industry. For information on other repre- 
sentative Bliss rolling equipment and aux- 
iliaries in both ferrous and non-ferrous 
plants, write today for our 84-page Rolling 
Mill Brochure, Bulletin 40-B. 


sjupete 


SINCE 1857 ® 





ie 
Bliss is more than a name 
...1tS a guarantee 
E. W. BLISS COMPANY 
Rolling Mill Division . Salem, Ohio 


Subsidiary: The Matteson Equipment Company, Inc., 
Poland, Ohio 


























Traction motors take 1000 volt jolt 
underwater at National 


The Specialists in electric coils... repair / service 


National Electric Coil now rewinds traction motor arma- So effective is the National system that both field 


tures with NeEcCOBOND coils and vacuum impregnates In coils and armatures pass a 1000 volt d.c. test while 
3 , rac _ ‘ rs YV yer ag . - ‘ . 
Epoxy resin. This combination offers you longer life and immersed in water. Several armaiures have been left 
more dependable motor service because of these reasons: , ae 3 
= underwater several weeks without a significant reduction 
@ high thermal stability cy : ; 
. : ; aie A in insulation resistance. 
@ outstanding electrical properties . } 
If you want the kind of superior performance that this 


@ cooler operating temperatures 
@ excellent mechanical strength 
@ inertness to water, chemicals, greases. 


fF] 
JI 


4 


insulation system makes possible, contact National for 
your renewal or modification needs. 





For more information cal/ 
National's Columbus plant... HUdson 8 -7757, 
or cal// the nearest National field engineer. 







. , bial 
National Electric Coil {J/s))* 


DIVISION OF McGRAW-EDISON COMPANY 


COLUMBUS 16, OHIO 
ELECTRICAL ENGINEERS - MANUFACTURERS OF ELECTRICAL COILS, INSULATION, LIFTING MAGNETS + REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 


60 lron and Steel Engineer, December, 1959 














SU 


Wir 













Fhenigned will Yor Need in Vel’. 
STRAIGHT VVIRE 


in precision-cut lengths up 
to 300. feet per minute 
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Vala 
A quick-loading reel is designed to facilitate ac- 
on curate starting of wire coils into chain feed... 
and to protect the operator from the revolving 
pay-off coil. 


Wire Straightening and Cutting Machine 


Features electric variable speed drive, with full 
range speed control at operator’s station .. . adjust- 
able center straightener arbor that accommodates 
wide range of wire sizes . . . caterpillar chain feed 
which eliminates twist and processes entire coil, end- 
to-end ... and an accurately synchronized flying 
shear cut-off. Keeps scrap to minimum . . . reduces 
labor, time and fatigue . . . and delivers uniform 
diameter and precision-cut lengths of straight wire. 
@ Full details in Bulletin 751—write for your copy. 
Consultation and quotations gladly provided on 
request. 











The caterpillar chain feed grips wire firmly with- 


The VAUGHN MACHINERY COMPANY out distortion, eliminating twist. “ and feeds the 


entire coil ends through the machine, saving wire 
CUYAHOGA FALLS, OHIO, U.S.A. scrap and operator time. 


COMPLETE COLD DRAWING EQUIPMENT. . . Continuous or 
Single Hole ... for the Largest Bars and Tubes. . for the 
Smallest Wire ... Ferrous, Non-Ferrous Materials or their 
Alloys. 








News and Notes on... 


Good Packing Practice 


JOHNS -MANVILLE 





Problem: 


How can today’s process industries 
and equipment meet the requirements 
to stay “‘on stream” in the face of in- 
creasing burdens placed on packings 
by higher operating pressures? 











Condition 1 


FOR RODS AND PLUNGERS WORKING AT 2,000 
TO 3,000 PSI, MOULDED UNEEPAC* RINGS 


Wherever reciprocating machinery 

calls for a minimum of downtime 

- Ya and maximum efficiency in the face 

m@ of high pressures, Uneepac rings 

have proved universally depend- 

able. Manufacturer's life tests and 

applications such as hydraulic presses, pump rods, accu- 

mulators, and compressors show Uneepac takes hundreds 

of thousands of cycles without replacement. Quality 

materials and carefully engineered design and construc- 

tion are the key to Uneepac’s success in thousands of high- 

pressure applications. For information on J-M Moulded 
Packings, write for new, free booklet, PK-126A. 


Condition 2 


FOR VALVES OPERATING AT 

PRESSURES TO 5,000 PSI 

Tough J-M Chempac’* Teflon’- 
asbestos valve stem packing, Style 
2011, combines the heat resistance 
of asbestos and the corrosion resist- 
ance of Teflon. Specify this long-life 
packing for high-pressure applica- 
tions to 5,000 psi at temperatures to 
500F. In some special cases it has 
withstood 50,000 psi. You'll find complete details on 
Johns-Manville’s broad line of Chempac Packings in 
booklet PK-124A. Write for your copy today. 





For information on any Johns-Manville Packings 
and Gaskets, write Johns-Manville, Box 14, New 
York 16, N. Y. In Canada: Port Credit, Ontario. 
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; a 
Condition 3 

SHEET GASKETS FOR PRESSURES TO 1200 PSI 
(A QUICK RULE OF THUMB) 


To determine whether a job calls for 
a sheet gasket or a metallic gasket, 
try the following rule of thumb: 
‘““Multiply operating pressure (psi) 
by operating temperature (°F). If 
the product does not exceed 250,000, 
J-M Service® Sheet gaskets can be 
used. Pressures above 1200 psi or 
temperature above 850°F, usually call for a metallic 
gasket.’’ J-M Service Sheet No. 60 effectively seals against 
heat, cold, water, steam, oils, mild acids and caustics. 





Condition 4 


FOR STANDARD FLANGE 
APPLICATIONS TO 6,000 PSI 


When you run into the problem of 
extreme pressures and extreme pres- 
sure variations, specify Spirotallic 
spiral-wound, metal-asbestos Goetze 
gaskets. Offering high mechanical 
strength and resilience, Spirotallic 
Gaskets seat readily under light 
bolting. Their special interlocking 
design and stainless steel construction effect and main- 
tain a tight seal in the face of wide temperature and pres- 
sure variations. Write for booklet PK-35A. 


JOHNS-MANVILLE 
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tor NM ANSAVER GRABS 


Handle Millions of Tons in Your Industry 


Haza rdo Ths , Feed Temper Mills by 


REMOTE CONTROL! 


[ ti 
0Ca one The Mansaver Style 1418 shown 


here is controlled entirely by the 
man at the right without floor as- 
sistance. Its motor-driven arms ad- 
just to coils of various widths, and 
take them safely from storage to 
mill stands. Supplied with twin 
suspension (as illustrated), single 
suspension, or with motor-driven 
turntable. 


















AWeauy-Duty, Cam-Operated 
PUSH-BUTTON 


STATIONS 3 






Mansaver coil grabs are used to 
increase storage, feed continuous 
galvanizing lines, and for loading 
gondolas or trucks. 


600 Volts 
A-C or D-C 


@ The Euclid Electric & Mfg. Co. (Madison, 
Ohio) has added a complete new line of 





Pendant Push-Button Stations for all appli- 
cations that necessitate NEMA Types 7 
and 9 enclosures to meet hazardous-loca- 
tion requirements. Designed for heavy-duty 
applications, these cam-operated Stations 
are rated 600 volts, a-c or d-c. They are 
available from one to five speed-points in 


06 aed Whether for racks, sheets, coils, 
each direction for a total of eight circuits 


to provide for practically an unlimited num- bars, or other products, the selec- ~~ =1 
ber of different sequences of operation. tion of the proper Mansaver | ee) 
Sturdily constructed to withstand hard usage Grab at the time you purchase a SHEETS 


and abuse, their small cross- section permits J 
Xd age crane will appreciably reduce 
comfortable, non-fatiguing, one-hand op- 





eration. Where required, a bottom holding the cost of your entire installa- 

. — / 
handle can be supplied. The dense cast- tion. The proper grab will give 
aluminum enclosure can be readily | ; M 

es ; Ay you more storage in a given cubic 
opened for inspection of the silver-to silver | . COILS 
contacts without disturbing any wiring. space, reduce aisle widths, and 
The conduit hole is threaded and a double- get materials to and from storage 


suspension cable hanger is provided. : : 
and production lines quickly, BARS 
Extra features include heavy-duty, control- ae es 

. . . . . Cc 7 ) . 
circuit toggle disconnects, pilot lights, selec- safely, and with minimum effort 


tor switches, and maintained-ty pe contacts. 


CHECK THE ITEMS YOU HANDLE AND BILLETS 
SEND FOR LITERATURE AND MOkE 
ASK FOR BULLETIN 2017 COMPLETE INFORMATION 


THE EUCLID ELECTRIC 


THE EUCLID ELECTRIC & MFG. CO. EUCLID MANSAVER INDUSTRIES, INC. 


MADISON, OHIO 3116 East St., New Haven, Conn. 


Penne Also Manufactured in England 
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New 200-ton Lectromelt furnace 
swings into service at Republic Steel 


This new 24-foot, 200-ton top-charge-type Lectromelt electric 
furnace is powered for large-scale production... built for 
maximum availability, minimum downtime between heats. 

For your new melting capacity contact Lectromelt. As the 
world’s most experienced builder of electric furnaces we 
deliver performance. Lectromelt Furnace Division, McGraw-Edison 
Company, 310 32nd Street, Pittsburgh 30, Pennsylvania. 





One a ek oe eee 











by Louis Moses, 
Mill Engineer, 
Bethlehem Steel Co., 


Bethlehem, Pa. 


The simplified procedure for handling 
the Ekelund spread formula given in this 
paper will be invaluable to 


the roll designer. 


NVESTIGATION leading to a fuller understanding 
of metal flow in the roll gap is necessary to obtain 
the full potentials offered by the accelerated develop- 
ments in engineering, inventions, 
advanced mill construction generally. Optimum rates 
of reduction must be determined for the various condi- 


electronics and 


tions encountered, or as may be deliberately devised. 
The designing of rolls or arranging systems of reduc- 
tions for such purposes is an art. It is anyone’s guess 


how long it will be before it approaches scientific 
status. 
In the rolling process spread influences the design of 
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mathematical aids 


to determine spread and 
reduction rates in rolling 









grooved rolls and it must also be reckoned with in 
screwdown mills. The forecasting of amounts of spread, 
to the prescribed accuracy required in designing and 
operating the present and future automatic mills, is 
needed more than ever before, and means to appraise 
it have always been a problem. Practitioners have 
been far from complacent as witnessed by their attitudes 
after unfortunate assumptions on spread have made 
it necessary to take the rolls back to the shop. Despite 
individual skills and experience which hold such 
instances at a minimum, or the extent of industry-wide 
comparisons, given cases of spread will be surprising 
and apparently contradictory. There is no_ single 
answer but there are a number of clues. 

Having a means at hand to determine spreading 
within close dimensional limits is appealing from 
any point of view. It is particularly important in 
meeting the unprecedented demands for quality 
surface, not discounting interiors, and the insistence 
of the trade for close dimensional tolerances, every 
pass In the system being affected. 

The most obvious effects of unregulated spreading 
are fins, underfillings related to later passes, blunt- 
ness not properly functioning in the apex radii of 
succeeding squares, malformations of emerging profiles 
causing turndowns when anything can happen. The 
known areas tm the process passes of continuous mills, 
whether the stands are geared together or separately 
driven, are one of the three factors which, multiplied 
together, produce constants to desirably imposed 
tolerances within 1.5 per cent. However, when de- 
signing such passes, the appraised areas are mere guesses 
if the widely variable spreading occurring in the 
several stands is not precisely determined. 

Until recent years in the author’s company, it was 











carbon steels could be implemented into designing. 
Translations of Sven Ekelund’s analysis of the in- 
fluencing factors in hot rolling of steel appeared in the 
magazine Steel, August through October, 1933. Those 


virtually impossible, as in all companies, to formu- 
late for one’s self, or of greater importance, to define to 
assistants and learners, any principles or reliable 
guides by which the spreading action when rolling 


Figure 1 — This example illustrates the procedure used for checking spread by the Ekelund formula. 
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~— INTERCEPT 282"__— 


SPREAD 
DETERM/NATION 
AS DEVELOPED 
FROM 
ORIGINAL FORMULA /N 
SERIES OF ARTICLES BY 
SVEN EKELUNO 


IN JERNAONTORETS ANNLER 
No 2, /927 








AS TRANSLATED BY 
BENGT BLOMQU/ST 
AND PUBLISHED /N STEEL, 
ISSUE SEPT. 25, /933-p 73. 

















is Y = 324 X2 = 32% .43/ *6.50/ = &.966 
AREAS ARE THOSE WHICH y Z =2.4X, OH =—24+ 2550 ».787 = 4.8/6 
° 
LIE BETWEEN /EITERCEPTS. 
gs - Y-Z = 8.966— 48/6 = 4./50 
_ ENTERED AREA §.52 —- 24H ._ 22.07 - 
Hy /NTERCEPT — “eer 1% “oe ~ B58 ” 
_ SELIVERED AREA 6.30 2 2 
Hz INTERCEPT 282 0 2.234 | D -— ~ 2 - SS = /.184 
H,+H, = 3.02/ + 2.234 — 5.255 | E=D+Lloq, Wi = 1/84 +1/43 = 2.327 
OH = H-H, 307 — 2234 — .787 | F=E+C = 2.327+.299 = 2.626 
Toe See en re eee 1850/1900" | THEN 3- 
2 
Wy; -— ENTERING WIDTH = 3/35 | We /s FOUND By ee Log, We = Fr. 
h ----- ROLL MATERIAL ------ (RON BY BEST JUOGEMENT ANDO CUT ANDO TRY :- 
R — PD-hz _ /e. 1e8— 2294 _ 6.26/ | ASSUME \N2 = 3.45, FOUND VALUE OF F 700 HIGH. 
” ” =3.40, 9 vw» 2 © LOW. 





Xo7~4R OH -V8.26/ «.787 =~ 16.50/ =2.550 
BY INTERPOLATION FOUND ‘Nz = 3.4/ 








STEEL( ROUGH ) ROLLS 106 —.000278 °F 70 ANY ACCURACY OESIRED. 
IRON (.smoorH) » 0.8(/.06-.000278 °F) 34? _ W628 _ » goo 
(SEE NOMOGRAM ; IRON ; (875°F .43/ Ponweg in Peg nm 
. , 2 627 = F 
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concerning power were widely read but his work on 
spread was accorded more recognition in Europe than 
in America. A British correspondent, Mr. W. Allen 
Lugar, of Park Gate Iron and Steel Corp., Ltd., 
had happily emphasized to the author his complete 
reliance and proofs of the accurate spread determi- 
nations to be had with the Ekelund spread formula. 
It is understood that Mr. Lugar enjoys the benefit of 
an especially made slide rule embodying the several 
factors. In the absence of this tool, a breakdown of the 
formula was made by Robert A. MelIntosh. of the 
author’s company. Applications have been variously 


compared with measured cobbles on Bethlehem Steel 
mills and examples are given. 

Figure 1 is an actually applied example, which 
checks against mill performance with a difference of 
only 0.02 in. or 0.6 per cent. The successive steps of 
the computation are purely arithmetical and not as 
complicated as might appear at the first glance on this 
specially prepared working sheet. 

The first step in the determination is to measure or 
calculate the distance, in inches, between the inter- 
cepting lines of the superimposed profiles. The respec- 
tive areas of each, lying between the intercepts, are 














w” Figure 2 — Monogram 
< is used to establish 
re) friction coefficient mu 
w” g for smooth and rough 
+ z rolls for various tem- 
peratures. 
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Figure 3— The sec- XL , 
tion shown measured 
computed spread 


found by planimeter or other means. The resolving of 
eross sections, (commonly used to locate pitch lines, 
ete.,) into rectangles of equivalent areas, finds H, and 
Hl. where the intercept common to both is used. The 
radius of the effective are of contact is represented by 
R, and No is its chordal length. Figure 2 is a nomogram 
from which uw (mu) ean be found. This is a coefficient 
of frietion which varies with the kinds of roll materials, 
iron being considered smooth and steel rough. Using 
either of these as the case dictates the value of mu 
is further located with regard to the temperature ot 
rolling. 

The left-hand column of Figure 1 shows known values 
resulting from the physical groove conditions. Ws. 
is derived with the assurance that it will be accurate to 
within close limits, the found values of B and F form 
the basis of the final operation. Simple arithmetic 
cannot add log W. to the quotient of W. over 2B and 
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-W, 2.03" = 
exactly. ACTUAL 2.00" 





Il = INTERCEPTS 


Aca /.53” 


make it equal to I. Therefore, it is necessary to first 
estimate W.. Here is a significant advantage for the 
method because estimating ts necessary under any cir- 
cumstances and exactly what the roll designer does. 
But here is a means whereby judgment is confirmed 
with every likelihood that results in the mill will be 
the same as those computed. In the example the 
first estimate of W. was greater than F, the second 
produced a lower comparison. Interpolation locates a 
number corresponding to F which is the desired num- 
ber. 

Although it is assured that this spread determination 
applies to conventional roll designs, its value is empha- 
sized when applying it to the unusual design. One of 
these is shown by Figure 3 which compares the esti- 
mated spreads of the method to measured cobbles. 
The roll designer took the intercept of pass No. 6 
at the full setting of No. 5. However, he reported that 


lron and Steel Engineer, December, 1959 



































MOQ AS 
MQ 
Sy 
S\ 
Ye \ \ 










































AAR 














a ¥ 1/4 | | “ 7 oi" “ 
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C4RBON STEEL SKELP - 2000°F) <2.505 FOR STEEL ROLLS - SYI0 RFI, 
H, ~G.00 Y = 76.2 Hi, = reed hd = 388./4) HW, =~ 6.75 | Y =38./4 
> 653 5.50 Z2- 4/2 Hy = 6.75 | _— = (4.58 H2 = 5.50 z = /4.58 
H,+H,-/3.5 | B - 350 H, +H !4.78 8 ~ 23.56 |, +Hg/225 | 8 = 23.56 
3H -250 | ¢ = 90.370 aH = 125 0¢ = 0.169} AH- 125 |c — 0.204 
W, -/0.32 O- 1.52 W, - 1032/2 - 186) W, - 1065| O= 4.985 
R-/8875 E - 3854 R = 18875 & = 4/9 | R =/8.875 | E = 4.35/_ 
Xe =6.86 | F = 4.224 Xe = 4.858 F =9.359| Xo =4.858 | F = 4.555 
W2 =//.20 Wy = 10.65 Wig it os 
2 
He. log 120 “28254 24/6 BSS + Log 10.65 uO Logs 11.08 
= (B05 + 24l6 222) = /,985 + 2.366 = 2.145+¢ ov 
F = 4,35/= F = 4.547-F 














Figure 4— Computations compare spread for a single draft with spread occurring when same draft is distributed over two 
passes. 


in finishing pass No. 8 the measured intercept produced ence, extend the usefulness of the formula to large 
a spread corresponding exactly with the calipered rolls. 
round bar. A further « xample on a large mill is shown by Figure 

The formula was applied to a case in a blooming 5. The steel providers of a universal plate mill specify 
mill. It may well be similarly applied to some of the slab widths which reflect the considerable spreading of 
passes encountered when programming the present narrow widths and as clearly exhibit a virtual absence 
recent installations of automatic positioning screw- of spread for the widest widths. All widths are properly 
down controls. One often-debated question is whether edged to confer edge quality but a relatively narrow 
the spread in a single, heavily drafted pass differs slab will be edged without overloading the verticals. 
from the same total draft distributed over two passes. Therefore, slabs for 15 to 20-in. plates will be narrower 
Figure 4 illustrates an actual case of this kind. A and from there up will be equal to plate widths. When 
slab 5!5 x 11!4 in. was properly decided upon for producing the widest plates, the slabs may be !4 in. 
entry into a skelp mill. The final bullhead pass of a or more wider than the plate. 
10-in. blooming mill was taken with a 2'-in. draft, The analysis considers this most practical observ- 
or 31.3 per cent reduction. The emerging slab was ance of spread proclivities by means of a typical 14-in. 
accurate to the 146 in. plus or minus tolerance exacted, draft commonly applied to widths ranging from 10 
but the edges were banded. This partially rounded to 50 in. The first steps again are from the physical 
profile underfilled the corners of the finished skelp, and known factors resulting from roll size, draft, ete. 
indicating that a square edged slab was necessary. The computed values of D and E are significantly 
This was attempted with two bullhead passes, redue- influenced by the squares of the entered widths W,, 
tions averaging about 14 per cent each from the same extending into the values of F and the corresponding 
entering width of 10°46 in. This slab had the required final widths W.. The varying amounts of spread 
squared edge but was !4 in. too narrow, which was under identical drafting range from 0.15 in. for 10-in. 
readily corrected on succeeding ingots by entering the slabs to an academic 0.02 in. for the 50-in. slabs, 
bullhead with a wider piece. generally agreeing with mill practice. 

An examination of the computed values as listed Strip mills.do a certain amount of spreading to 
shows many of them to be common to either the one obtain band widths. However, such spreading, which is 
or the two-pass schedule. However, the are of contact, seldom more than 14 in., is the result of drafting from 
Xo, when extended into the computed values of Y and thick slabs to strip gages, more than on plate mills. 

Z, creates relatively different values for C, D and E, The figures on Figure 6 are vastly exaggerated to 
These, in turn, are further modified by the entered illustrate the influence of roll face friction upon spread. 
thicknesses and differing drafting, indicating that the Figure 6 A, as a narrow flat, is arbitrarily divided into 
single draft penetrated deeper into the interior than zones lettered A to E. The maximum amount of 
the others and caused more spread. The resulting F spread is at increment d for zone D. This is contrasted 
and its corresponding We, in checking with this experi- to the minimum increment a for Zone A. Zone D has 
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STEPS COMMON TO ALL WIOTHS 





CARBON STEEL 1900°F K.976-/RON ROLLS 





H, ~ “222 25 
OH = 3-25 =0.5 
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H,— “ys —3 
‘ ; ie Xo -V/BOx0Ss —- 30 


Z=244 3.0405 =3.60 


s B=/2274360 = &67 
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Y = 3.2" .426*3* =/2.27 


= /82Z 
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SLAB AIIOTHS 





10” /5" 


30" 50" 





D-=-= S35 = 5.767 Fa = /2.976 
E = 5.767 + 2.303=8.070 | /2.976 + 2.708 =/5.684 
FF = 8.070 + ./82 =8.252 | (684 + ./82-/5. 866 


30* z 
17.34 —~ 5/907 iz = /44./75 
51,903 + 3.401= 55,304 | 144./75 +3.9/2=/98.087 
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We 
Loge 30.06 = 25 log, 0.02 = 3.9/2 
de 59. Fe 148.203 











Figure 5 — Spread computations for slab illustrate well known point that wider widths have less spread. 


the least amount of face friction to overcome as FE is 
its sole resistance to spread. But zone A needs to over- 
come the roll face resistance of B, C, D and E to attain 
an inerement equal to that of d. The remaining respec- 
tive zones advancing toward the edge are propor- 
tionately influenced in the same manner, the sum of all 
the increments being total spread. 

Figure 6B represents a wide flat divided into a greater 
number of zones. The appreciable spread, always less 
than with narrow flats when subjected to the same 
drafting, is shown as occurring at the comparatively 
unrestricted edge zones lettered IKK, L, M, N and O. 
However, the roll face friction at these zones, as well 
as at the intervening ones toward the center of the 
wide flat, restricts spreading. Doubtless, more than 
this simple explanation influences the observed spread- 
ing variations among different widths of product. 
\s an instance, when spreading is thus restricted the 
central zones necessarily go into greater elongation 
than the edges, drawing metal still further away from 
such edges. The Ekelund spread formula seems to 
cover this phase. 
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Another aspect of spreading occurs on sheared plate 
mills which are similar to that on blooming and slab- 
bing mills reducing slab ingots. The prime mills can 
control the concave edges resulting from drafting, say 
22 to 12 in., but the plate mills cannot do so. A 14-in. 
thick plate slab reduced to the range of 7 to 4 in. thick 
will have deep, “V’’-shaped conecavities, as seen in 
cross section. The top and bottom surfaces have spread, 
but the central zone has remained about the same 
width as the entered slab. In both cases, the rolling 
pressures have not penetrated to the center. There is no 
available data on this phase of spreading except as it 
may be on hand at sheared plate mills. 

Figure 7 shows the grooves of three intermediate 
stands of a four-strand rod mill. The application can be 
just as readily made to 8 or 10-in. rolls, finding thereby 
that the amounts of spreading are noticeably less, a 
fact well known among roll designers. being subjected 
to varying amounts of roll spring, due to the number of 
bars passing through at a given time, slight variations 
oecur to the dimensions of the emerging bars. This 
condition must be met so that under any cireum- 
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stances the grooves will not overfill or fin. They are 
generally 0.010 to 0.020 in. narrower than the W. values 
shown. 

Rolls which would be considerably smaller in diam- 
eter than on our conventional mills would have severe 
limitations through body deflection and means to dis- 
sipate the heat of rolling. As stated small 
rolls reduce spread and induce elongation so that a 
lessened number of passes would do the same amount of 


above, 


work as on our existing mills. Speculation on this ex- 
tends to considerations of open-side mill construction, 
as with continuous butt-weld pipe mills, taper-bored 
disk rolls being mounted tapered 
Rolling pressures would be supported by backup rolls. 
Even if such a mill would be attempted, a metallurgical 
consideration enters the picture. It can well be, in the 


on arbors, ete. 


absence of comparisons otherwise, that the very 
considerable spreading occurring in our rod mill 


finishing groups of stands is conferring quality to the 
product through a virtual kneading action. Should 
elongations be decidedly increased and spreading re- 
duced, would a fibrous structure be longitudinally 
arranged similar to that structure in drawn wire? Even 
though the reductions would oecur above the critical 
temperatures of the steel fibrous arrangements might 
become as important a consideration as that existing 
with cross-rolled plates. This point is raised, aside from 
the metallurgical aspects, the emphasis that many mill 
experiments can be made on the drawing board by 
using this formula. 
There are three cases among a great many others 
where the derived spreading has not checked with the 
mill. One is at the rather highly speed finishing pass of a 
billet mill where the derived W, is appreciably nar- 
rower than the billets being consistently produced. 
All of the other stands of this mill check, Figure 1 
being one of these. The factor of speed is not intro- 
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Figure 6 — Schematic 
shows influence of roll 
face friction on spread. 


duced into the formula and this may be the offender. 
The second the very small 
grooves in 11 to 12-in. diam rolls of a 5000-fpm rod 
mill. Here speed is a probable factor also, to which is 
added the wide ratio of roll diameter to bar. The third 
case concerns an oval whose routine run duration 
is 20 turns or 160 hours. Its width at the start of the 
run with newly dressed rolls is 2.70 in., at the end of 
the campaign it is 3.06 in., or 0.36 in. wider. This pass 
is a very slow one, 20 fpm, so that lower ranges of 
speed may be the critical factor missing in the formula. 
The increase during the week’s run is due to the pass 
becoming very rough, roughness always restraining 
elongation by holding back forward slip and the metal, 
seeking the path of least resistance, goes into additional 


case concerns process 


spread over ordinary cases. 

These outstanding exceptions do not alter the author’s 
unqualified recommendation to the industry to try out 
and adopt this spread formula with full confidence that 
in the great majority of cases it will produce accuracies 
equal to the examples shown and be highly rewarding. 

When designing a series of passes the basic considera- 
tion is to arrange the heaviest reductions in the roughing 
group, the lightest in the finishing group, with the 
intermediate work falling between the two extremes. 
It is not possible, nor necessary, to adhere strictly to a 
precise mathematical progression of percentages of 
reduction. Interference to this is offered by the several 
kinds of pass construction. Or, a course of passes may 
have one setting for some product size with different 
settings and areas for another size, thus altering the 
progression of reduction. 

Regardless of this, having uniform rates of progres- 
sion in mind, a roll designer will arrange a preliminary 
outline of pass areas to work against as he proceeds to 
detail the groove profiles. He must have this to avoid 
doing considerable work before realizing where the 
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Figure 7 — Calculations for. three intermediate stands of the 4-strand rod mill are here given. 


trends are taking him. This preliminary work can be 
arduous. A given line or direction of thought may result 
in impossible reductions in roughing, for instance, and 
require back tracking over the whole system. 

The reductions taken on any mill for any product 
ean be clearly plotted, percentage-wise, on three-evele 
semi-logarithmie chart paper. Figure 8 shows a com- 
pleted system of passes of actually working rod mill 
reductions, 

Figure 9 shows how the preliminaries could have been 
developed. In this case, the over-all reduction of 6.56 
to 0.0346 sq in., in 21 passes, is plotted with a straight 
line connecting them. The chart shows how the per cent 
ean be read. A pencil line is drawn parallel to the long 
line, intersecting the starting of one of the logarithmic 
scrles, the co-ordinates of which represent percentages. 
The intersection of the first pass line and the line 
parallel to the area line, subtracted from 100, gives the 
area reduction in per cent. In this case the average 
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reduction per pass is found to be 22 per cent. From 
experience or reference to similar classes of work, it is 
known that such an average is within the bounds of good 
practice. It now remains to distribute this average 
reduction per pass among the 21 passes. 

These are divided into the groupings mentioned 
above. Again from experience or reference it is known 
that a finishing group of six stands will average around 
14 per cent reduction per pass. Drawing this line at a 
scaled slope of 14 per cent the projection gives 0.086 
sq in. for No. 15 pass. Jumping now to the other end 
of the series it is similarly known that an average re- 
duction of 30 per cent in eight passes contains several 
heavily worked passes. A 27 per cent average would 
avoid this, but, at this stage, would it be enough? 
However, projecting these lines onto No. 8 pass line 
at their respective slopings produces 0.35 and 0.55 
Sq in. 

The value of this graphical method immediately 
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Figure 9 — Chart shows how preliminary calculations can be developed. 


becomes apparent at this stage, which thus far has 
consumed but a few minutes. A line connecting 0.55 
sq in. with the 0.086 sq in. at No. 15 pass line gives a 
24 per the 
some of which would necessarily be greater and others 
A glance shows that this is greater than the 
over-all average and is obviously too heavy. Alterna- 
tively, the 0.35 sq in. area similarly connected to No. 
15 pass line gives but 18 per cent average reduction. 
In other words, this graphics! method immediately 
shows where any set of calculations will terminate. A 


cent average reduction in seven passes, 


smaller. 
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compromise line is then laid in on the chart, the pre- 
liminary areas noted as picked off and the percentages 
of reduction of individual passes found. Some departure 
may be required when detailing pass profiles, groove 
peculiarities, amounts of spreading, ete. Too great a 
deviation, however, would be spotted immediately, 
marked on the plotting, and the trends disclosed. 
Referring back to Figure 8 these preliminary areas 
are indicated by crosses to illustrate how a planned 
series can be graphically plotted very quickly with the 
completed design kept within desired bounds. 
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Hamilton Ontario, Canada 


E. BRAYSHAW, Division Superintendent, 
Keystone Steel & Wire Co., Peoria, Ill. 


LOUIS MOSES, Mill Engineer, 
Bethlehem Steel Co., Bethlehem, Pa. 


John H. Hitchcock: The relationships derived by 
Iekelund are not new to us. In 1932, Bengt Blomquist, 
after translating Kkelund’s papers, paid me the honor 
of presenting a copy of this translation for review and 
comment, particularly with respect to rolling mill ter- 
minology. On numerous subsequent occasions rolling 
mill engineers and roll designers have attempted to 
apply Ekelund’s work to specific cases, but widespread 
application has been deterred by two considerations. 
(pplication requires in each case a considerable number 
of numerical steps which represent in the aggregate a 
generous expenditure of time and effort. The other deter- 
rent, perhaps more important, is genuine doubt whether 
the results obtained by use of Kkelund’s methods 
will be valid in more than a very limited range of prac- 
tical conditions. This doubt is directed particularly to 
evaluation of the coefficient of friction between material 
and rolls, which is a vital step in applying these rela- 
tionships in practice. There is real reason to doubt that 
the values of coefficient friction determined by Ekelund 
are widely valid. Ekelund determined these values by 
introducing rectangular blooms at various temperatures 
to a pair of cylindrical rolls, separating the rolls slowly 
until the bloom entered freely and calculating the 
coefficient of friction as the tangent of the bite angle at 
the moment of free entry. This procedure certainly 
identifies the coefficient of friction at the point of entry, 
but is not necessarily valid for the entire area of con- 
tact. In fact, there are many reasons to believe that the 
coefficient of friction is not uniform throughout the 
area of contact. In addition, it is natural to expect wide 
variations in the coefficient of friction in a particular 
pass, depending upon whether the groove is new, worn 
or fire-cracked. These considerations suggest that 
Mkelund’s data will not be universally applicable to all 
conditions 

Mr. Moses has shown that Ekelund’s analysis can be 
applied to selected passes to produce calculated results 
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which agree remarkably well with observations made in 
practice. This is encouraging, and should serve to in- 
spire others to attempt similar applications. The possi- 
bility also exists that calculations by Ekelund’s methods 
and comparison of the results with those obtained in 
actual rolling may lead to appropriate, but numerically 
different, values of the coefficient of friction for other 
conditions of rolling. Conceivably this might be carried 
to a stage at which appropriate empirical values could 
be established, not only for various roll materials and 
conditions of roll surface, but also for the wide range of 
rolling speeds which prevail in modern mills. 

H. E. Muller: Mr. Moses’s paper is very timely. 
Never before has the mathematics tool for solving roll 
designers problems been so needed. Rolling methods 
must be developed well in advance of mill engineering. 
The advent of automation, numerical control systems 
and programming applied to rolling mills has ac- 
centuated the need for reliable rolling data. Roll de- 
signers must predict events in the rolling process ac- 
curately and devise optimum reduction systems from 
quality as well as productivity standpoints. 

Mr. Moses’s concept in rearranging and devising a 
solution method usable by the large group of practicing 
roll designers who do not have access to mathematical 
problem solving aids is a very good one. I also can see 
the possibility that computers will permit rapid solu- 
tions to such equations making the handling of addi- 
tional variables and parameters relatively easy. 

I think that one of the greatest benefits to be derived 
from this paper is a stimulation of others to apply this 
and other sound mathematical relationships which 
have been developed or remain to be discovered. 

I would like to question Mr. Moses if derivations of 
the Ekelund spread formula are available in published 
form and whether its derivation is rational or empirical 
in nature. 

Howard H. Morgan: The author is to be compli- 
mented for the effort put forth in compiling this data. 
The information therein was acquired by years of first 
hand experience with the subject and much observation 
and analysis and confirmed by mathematical calcula- 
tions. 

When the unusual problem arises, the roll designer 
looks about for means of confirming his judgment 
This is where the formula for spread determination can 
be used. 

With the thought of testing the reliability of the 
formula under unusual conditions, the results of an ex- 
perimental rolling were used. In this case, a 2%¢-in. 
fluted square was rolled into a 3946 x 94 ¢-in. flat, using 
three flat passes and one ending pass (see Figure 10). 

In the calculations shown on this sketch the value 
of mu is that given for ‘“‘iron or smooth rolls” in every 
case. The rolls used for the last pass were iron and 
smooth and we believe for that reason the calculated 
width was extremely accurate. The rolls used for the 
other passes were iron but rough. This may account for 
the discrepancy between the actual and calculated 
width for the first pass. 

This experimental rolling was made some two years 
before and no record of the roll surface was available. 
Following this reasoning further it was found by select- 
ing a value for mu midway between that given for iron 
and that given for steel rolls, the caleulated width for the 
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first pass was very near the actual width. This would 
seem to point up the fact that roll surface is very im- 
portant when using this formula and should be taken 
into consideration in every instance. 

The plotting of reductions on three-cycle logarithmic 
chart paper has been found to be of much help. This 
is especially true of special sections. An answer must 
usually be furnished for a special section inquiry in the 
shortest time possible. Where the billet sizes available 
are very limited, and time will not permit the usual pass 
layout, this method can be used to good advantage to 
determine feasibility. 

C. C. Wales: After listening to this paper, one can- 
not help feeling that it will take its proper place among 
the many very fine contributions which Mr. Moses has 
made to the development of rolling mill practice. 

I should like to ask one question. The value of u 
used in this presentation is in connection .with rolling 
conditions between 1800 and 1900 F. I would like to ask 
Mr. Moses if the formula is good for temperatures up 
to let us say 2200 to 2300 F; also, how far down the 
temperature scale below 1800 F can it be used with 
reasonable accuracy? In other words over what range 
in the temperature scale can this formula and the 
values assumed be considered accurate within § prac- 
tical limits? 

E. C. Peterson: It has been our observation that the 
art of roll pass design remains an art because the matter 
of spread is so difficult to determine. Roll designers are 
generally forced to estimate spread from their own 
personal evaluation of a number of pertinent factors. 

In this excellent paper, the author has brought to our 
attention a mathematical procedure for calculating 
spread. As a machinery designer I am already familiar 
with Mr. Ekelund’s formulae for calculation of power 
in rolling. While these formulae enable the engineer to 
evaluate the effect of several factors on the power re- 
quirement, they still require for the calculation of abso- 
lute power, the introduction of several constants, and in 
the establishment of these constants the engineer is in 
difficulty again. The answer in the calculation of roll- 
ing powers has been to collect empirical power data 
from as many rolling conditions as possible, recording all 
pertinent data. A new problem can then be compared 
with the data on hand, which most nearly corresponds 
with the problem, and by use of the horsepower-hours- 
per-net-ton-method, a fairly reliable calculation of 
power requirements can be made. 

I believe that there are other factors influencing 
spread, such as material analysis, shape of pass, ete. 
These factors may be introduced through the constant 
mu. Perhaps the evaluation of this formula against 
available known cases of spread would make available 
values of mu for numerous different rolling conditions. 
The roll designer, faced with a new problem, and having 
available these values of mu, could pick one which 
corresponded in general conditions of material analysis 
rolling speed, ete., and then use the formula-in the 
manner demonstrated in this paper, to ascertain 
probable spread for his problem condition. 

I would like to ask the author if he has had oppor- 
tunity to evaluate the formula and its constants for 
many different rolling conditions involving various al- 
loys, rolling temperatures or other types of passes? 


S. Clifford Elms: Many years ago when I first started 
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Figure 10— Spread computations may possibly be used 
to determine indirectly the value mu for friction. 


roll design work under the tutelage of an excellent roll 
designer, general formulae were handed me as a guide 
for designing simple sections. These general rules were 
handed down from what we call the old timers. They 
were general rules. Some I remember, such as “‘when 
rolling sheet bar, 40 per cent of the draft equals the 
spread. On open mill passes, 33 per cent of the draft 
would equal the spread. On tongue and groove passes, 
25 per cent of the draft would equal the speed.’ Of 
course, I was cautioned that the width, the size and 
shape must be considered when figuring the amount of 
the spread. Our general practice was used by nearly all 
roll designers, and that was to superimpose the outline 
of one pass over the outline of the succeeding pass, and 
to our best judgment, regarding the amount of spread, 
to fill the pass easily and correctly. Very few of us 
have the ability to accurately judge these problems. 
Over the years, many formulae have been made by men 
who made a study of this phase of metal rolling, which 
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would inelude nearly every roll designer who has his 
own little set of rules for evaluating spread. 

Regarding Mr. Moses’ paper, many years ago some 
studies were made using the Ekelund formulae and, 
like many others, who May look at this procedure, we 
were seared. We felt it was quite a bit of work, it was 
much easier, we felt, to superimpose the one over the 
other and use our own best judgment. This formula looks 
complicated and is more difficult than the average roll 
designer cares to handle. However, as stated by the 
author, the formula is purely arithmetic and it is not 
nearly as complicated as it looks. The best test of that 
is to try to work one or two out. It is my opinion that 
the formula could be used by most roll designers in 
getting quicker results when starting on new mills, or 
reviewing and checking results on existing roll passes. 

Harry W. Evans: The average roll designer is always 
looking forward to the day when someone will furnish 
reliable and not too cumbersome formulae to enable 
him to accurately calculate spread, proper filling of 
Pisses delivery speeds, ete. The fact that Ekelund has 
related such things as roll material, bar temperature, 
initial width and shape, ete., and has produced a spread 
formula that is accurate in a great number of cases, 1s a 
good indication that a scientific approach is gradually 
being made to these things. However, it is a little dis- 
concerting to know that his formula is not always one 
hundred per cent correct 

The ex:mple on igure 1 is CUuSV enough to follow as 
far as the arithmetic and use of the formula is concerned. 
The other figures show its use on blooms, slabs, ovals, 
rounds, ete. TL would like toask Mr. Moses if the formula 
could also be used in caleulating spread In unsymmetri- 
cal passes such as are used in rolling tees, ete. 

The graphical determination of average reductions 
shown on Figures 8 and 9 is a novel and useful way of 
obtaining such information 

E. Brayshaw : It. is interesting to note how closely the 
calculated results and the actual spread checked. I 
believe it is this fine inquisitive spirit exhibited by Mr. 
\Loses in his check runs on the Bethlehem Steel mills 
that is doing so much to remove the supposed black 
magic from roll pass design and place it on the plane of 
understanding, reason and common sense. 

In noting Mr. Moses’ variations in the results in the 
finishing billet mill passes, some years ago I ran into a 
similar situation in the rolling of a rim section. All fea- 
tures of the design were checked and yet it seemed that 
it was impossible to fill the gutter. It was only after the 
mill was lowered in speed that the gutter was properly 
filled. The speed had been drawing the stock into elonga- 
tion and was not permitting it to flow into the spread. 
[ think it is a well known fact that higher speeds favor 
elongation. Some years ago Mr. Spenle made an ex- 
haustive set of tests on the effeet of speed on spreading. 
rom these many tests he equated the results, basing 
them on the spread of 600 fpm. Using this speed as base 
he found that the spread at other speeds were affected 
to the fourth root of the constant which was made up 
of 600 divided by LOO plus the rolling speed in feet per 
minute, 

There are several questions [ would like to ask Mr. 
Moses. I wonder if this formula has ever been applied to 
the spread on shapes? It is a well known fact that spread 
ean be reduced, or almost prevented within a section 
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if it is pulled along by the adjacent parts. I think that 
was shown very well in the paper in the two types of 
flat rolling. Conversely, of course, the speed can be in- 
creased and the elongation prevented if it is held back 
by the adjacent parts. I am wondering how different 
flange angles would be taken into consideration in the 
design of flange product? Does this formula apply where 
indirect work is concerned, and would there be a varia- 
tion when we have a section that requires indirect work 
and direct work within the same pass? 

Louis Moses: Your comments and questions are 
highly appreciated, particularly because the paper has 
sparked the interest of so many experienced roll de- 
signers, engineers and operators. It is hoped that ac- 
celerated interest will extend into practices where the 
method has proved itself and, further, that additional 
data throughout the industry will clear up the men- 
tioned variables and enable making determinations of 
spread on wider ranges of rolled products. 

Jobn Hitcheock places his finger on the two long exist- 
ing detriments to adoption of the formula. The first one 
of these is also noted by Harry Evans who uses the word 
cumbersome and by Clifford Elms in like vein. Your 
author entertained the same discouraging impression 
for many vears until he found that an average drafts- 
man, after familiarity with the procedure, can apply 
this formula as a check to a ten-pass layout in about 
five hours. This is splended insurance against locating 
faulty designs in the mill. The second detriment con- 
sisted of doubts on the validity for more than a limited 
range of application, the recognized wide variations in 
the coefficient of friction and whether or not the con- 
sidered friction factor, as a function of entry, extends 
through the whole area of contact? Selected occurrences, 
out of many others which can be reported, are cited in 
the paper in the belief that no actual demonstration 
has heretofore been made on a like seale of effort. 

Regarding Herman Muller’s question on whether 
derivations of the Ekelund spread formula are pub- 
lished, he is referred to the series of seven articles 
appearing in Steel, August through October, 1933, 
particularly to page 73 of the September 25, 1933, issue. 
Quoting therefrom: ‘‘To caleulate the amount of spread- 
ing which takes place in a certain case, the following 
factors should be considered: The linear reduction and 
the outer resistances on the surface of contact. These 
factors solely determine the magnitude of spreading. 
An equation can be set up to express the relation that 
the work per unit of “free surface” of the bar in the 
region of contact, which is required to overcome the 
external resistances, is equally great longitudinally and 
laterally .... = 

Howard Morgan’s comparison of caluclated versus 
actual spreading is further confirmation of the accuracy 
of the method in this range of product. His observations 
on the values of mu are otherwise commented upon. 

In answer to Clark Wales’ question on whether tem- 
peratures up to 2300 F are in the frame of the formula, 
the author does not know. Temperatures at 2200 to 
2300 F mostly apply to carbon steel ingot practices 
where a specific knowledge of the amount of spreading 
in the initial breakdown passes is generally of relative 
slight importance except as it concerns the forming of 
excessively concaved edges. A rapid loss of heat to 
around the temperature of 2000 F accompanies reduc- 
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tions which reach the vicinity of one half to one third 
of the original ingot thickness. At this stage of reduc- 
tion, the amount of spread does become a factor in con- 
trolling drafts to size semifinished steel. Some instances 
of rolling carbon steel bars at close to the general 1300 
F critical temperature were observed. Suitable minor 
roll adjustments to the standard roll settings adequately 
handled those differences in spread which undoubtedly 
existed over regular rolling practice. No measuring was 
done. 

In regard to Edward Peterson’s comments, the spread 
formula does not include modifications making it 
directly applicable to alloy steel or shape grooving. It 
is known that some of the very rich alloy grades possess 
extremely high rates of compression with unquestion- 
ably an extreme difference in spreading characteristics 
over carbon steel. It would be very interesting to have 
data on such material, attempting to find a relation 
between rates of compression and spread, and if more or 
less spread was the result of the material flowing in an 
indicated path of least resistance. One operator advises 
that the ordinary alloy grades, when rolled at compa- 
rable temperatures to carbon steel, do not materially 
vary in amounts of spread. An opinion is that the 
greater densities of alloy steel, at room temperatures, 
do not vary in the same degree at elevated temperatures 


so that spreading is not materially different to that of 
carbon steel. Here is a real need for data to take the 
matter out of the realm of speculation. 

Clifford Elms clearly describes the rule of thumb 
methods which we have all been instructed in and which 
this paper supplements. He refers to the exercise of 
judgment which, however thoroughly roll designing will 
be covered by rule and formula, will always be the most 
valuable tool in the designer’s kit. 

Harry Evans and Ernest Brayshaw go to the matter 
of shape rolling. The flow of metal in the several trans- 
forming profiles, until a close semblance is had to the 
desired contour of the section, is influenced by the paths 
taken toward the least resistance. This is the reason for 
passes not filling out, an anticipated spread or corner 
control having gone into an adjacent thick zone or into 
elongation. It is hardly to be expected that a formula 
would cover these manifestations beyond dividing the 
section into zones and applying equal percentages of 
drafting to each as far as that would be possible. An 
illustration of the reverse of spreading will be noted by 
text and sketches in AISE 1938 Proceedings, page 85. 
An article by A. E. Lindl, January, 1941, issue of Zron 
& Steel Engineer, pages 146 to 150, is informative on 
designing passes for angles. Some actual examples have 
confirmed Lindl’s observations. A 
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CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 


Monday, January 25, 1960-—-Social Hour 6:30 P.M., 


Dinner 7:00 p.m.. Meeting 8:00 p.m. 


‘Application of Digital Computers to Steel Industry Process 
Control,”? by R. W. Kirkland, Steel Mill Application En- 
vineer, Metal Rolling and Processing Engineering, Indus- 
trial Engineering Section, General Electric Co., Schenec- 


tad N. } 


Thomas Jefferson Hotel, Birmingham, Ala. 


BUFFALO SECTION 


‘Tuesday, January 12, 1960 
me S:00 PLM 


Dinner 6:30 p.m., Meet- 


‘‘Recent Developments in Metallic Recuperators,’? by Thomas 
| Dixon, Vice President, Griscom-Russell-Schack Co., 
Pittsburgh, Pa 


Sheraton Hotel. 715 Delaware Avenue, Buffalo, N. Y. 


CANTON SECTION 

Monday, January 18, 1960 Social Hour 6:30 P.M., 
Dinner 7:00 p.m., Meeting 8:00 P.M. 

‘‘The Automation Ring as Applied to the Steel Industry,’’ by 


Creorge R Brown, \Ianager, Metal Rolling and Processing 
Svstems, General Electric Co., Sehenectadyv, N.Y 


\Mlergus Restaurant, Canton, Ohio 


CLEVELAND SECTION 

‘Tuesday, January 26, 1959—Social Hour 6:00 P.M., 
Dinner 6:30 p.m., Meeting 7:45 p.m. 

‘“‘World Competition of the American Steel Industry’’ 


sp iker to be announced 


Cleveland Engineering & Scientifie Center, 3100 Chester 
Avenue, Cleveland, Ohio 


CHICAGO SECTION 


Tuesday, January Do, L960 
7:45 P.M 


Dinner 6:15 p.m., Meeting 


‘‘Bulk Grease Handling,’? by Charles A. Bailey, Lubrication 
engineer, National Tube Div., United States Steel Corp., 
Pittsburgh, Pa., and Frank L. Grav, Lubrication Engineer, 
Gary Steel Works, United States Steel Corp., Gary, Ind. 

Phil Smidt’s Restaurant, 1205 North Calumet Avenue, 

Hammond, Ind 


COLORADO SECTION 
‘Tuesday, January 19, 1960—Social Hour 6:30 p.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 


‘‘Oxygen Converter Process for Manufacturing Steel,’’ by George 
Grosvenor, Superintendent, Open Hearth, The Colorado 
Fuel and Iron Corp., Pueblo, Colo 


Minnequa University Club, Pueblo, Colo. 


DETROIT SECTION 
‘Tuesday, January 12, 1960 
ng S:00 p.m 


Dinner 6:30 p.m., Meet- 


Ford Steel Division Night 

‘‘Development of Maintenance Standards,’’ Selection of Per- 
sonnel and Trainees for Automated Equipment in the Steel 
Mill Author to be announced 

Followed by Panel Discussion by Detroit Area Steel Mill Per- 


sonnel 
Dinner, Cafeteria; Meeting, Auditorium, Central 
Office Building, Ford Motor Co., Dearborn, Mich. 
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LOS ANGELES SECTION 

Monday, January 11, 1960—Social Hour 6:15 P.., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 

‘‘Productive Maintenance.’’ 

Speaker to be announced. 

Michaels Restaurant, Telegraph Rd. and Washington 
Blvd., Los Angeles, Calif. 


PHILADELPHIA SECTION 

Saturday, January 9, 1960—Dinner 6:00 p.m., Meet- 

ing 7:00 P.M. 

‘‘Vacuum Melting by the Consumable Electrode Methods,’’ by 
James M. Ford, Superintendent of Melting, Midvale- 
Heppenstall Co., Nicetown, Philadelphia, Pa. 

‘‘Maintenance Problems Arising from Operational Changes in the 
Blast Furnace,”’ by E. W. Sieger, Assistant Superintendent 
Blast Furnaces, Fairless Works, United States Steel Corp., 


Fairless Hills, Pa 


Engineers’ Club, 1317 Spruce Street, Philadelphia, Pa. 


PITTSBURGH SECTION 

Monday, January 11, 1960—Social Hour 6:00 P.M., 

Dinner 7:00 p.m., Meeting 8:00 p.m. 

‘“‘Crane Bridge Drive and Wheel Combinations,’”’ by Roy F. 
Dehn, Director of Engineering, The Cleveland Crane & En- 
gineering Co., Wickliffe, Ohio 

“The Selection of Crane Wheels,’’ by Ross B. McCready, 
Director of Engineering, Alliance Machine Co., Alliance, 
Ohio 


University Club, University Place, Pittsburgh, Pa. 


ST. LOUIS SECTION 
Wednesday January 27, 1960-——-Social Hour 6:00 p.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 


Panel Discussion on Mechanical Maintenance. Moderator: E. 
W. Ruhe, Olin Mathieson Chemical Corp., East Alton, Ill. 


Elks Club, Granity City, Ill. 


SAN FRANCISCO SECTION 

Tuesday January 19, 1960—Social Hour 6:00 P.M., 

Dinner 7:00 p.m., Meeting 8:00 p.m. 

Kaiser Steel Corp. Night 

‘‘Application & Manufacture of Refractories,’’ and movie 
‘‘Progress in Modern Basic Refractories,’’ by J. C. Hicks, 
Research Director of Chemical Div., Kaiser Aluminum 
and Chemical Co., Oakland, Calif. 

Shattuck Hotel, Shattuck & Allston Way, Berkeley, 

Calif. 


UTAH SECTION 


Monday, January 11, 1960—Social Hour 6:30 p.M., 
Dinner 7:30 p.m., Meeting 8:30 p.m. 


‘‘Modern Trends— Sintering Plants and Blast Furnaces,’’ by 
D. P. Cromwell, Sales Manager, Wm. M. Bailey Co., Pitts- 
burgh, Pa. 


Grandview Cafe, Provo, Utah 


YOUNGSTOWN SECTION 


Monday, January 25, 1960—Social Hour 6:00 P.M., 
Dinner 7:00 p.m., Meeting 8:00 p.m. 
‘‘New Hot Mills in Youngstown District’’—A Panel Discussion 


Mahoning Country Club, Girard, Ohio 
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Figure 1 — Buyers in monthly staff meetings develop ideas and programs for obtaining better values. 


by H. W. Christensen, 
Director of Purchases, 
Columbia-Geneva Steel Div., 
United States Steel Corp., 


San Francisco, Calif. 


Scientific purchasing procedures can 
result in marked economies in steel 
company operations .... lools used are 


standardization and value analysis. 


Are Our Purchasing 


™ p FIT slippage,” “cost inflation,” “the cost profit 

Ee squeeze’’—call it what you will, there are few sub- 
jects of such obvious concern to all levels of manage- 
ment today. 

Major emphasis today is upon the need for continuing 
programs of cost reduction and control. Among the 
specific approaches to cost reduction being considered 
are systems engineering, work simplification, standard- 
ization and value analysis of purchased materials, and a 
re-examination of traditional purchasing practices. 

Because of the need to cut costs quickly to meet the 
demands of today’s dynamie competitive situation, 
many progressive companies are devoting a great deal 
of time and study to the problem of getting maximum 
value for their purchasing dollar. As a result, some of 
these companies have radically revised their concept 
of the purchasing function, what it should include, how 
it should be organized, what kind of people it requires 
and what its relationship should be to other depart- 
ments. 

Advanced managements now recognize that never 
more than now—and in the days to come—has the 
purchasing function been more important to the eco- 
nomic well being of a company. 

Before going any further, we would like to make it 


Concepts Keeping Pace With Progress? 
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crystal clear that we do not imply that purchasing is to 
be placed upon a special pedestal, or that management 
should indulge in pointless—and odious—comparisons 
of relative importance. We wish merely to emphasize 
the fact that all departments, all functions contributing 
to the company program as a whole, are part of a team, 
and their performance is influenced for better or for 
worse by the performance of every other department. 
They must work together, and must aim to satisfy 
each other— within the general pattern of the larger 
objective of over-all profitable operation which must 
he the deciding factor always. Management is only inter- 
ested in results, not in who gets them or in what de- 
partment they originate, or what functional lines may 
be crossed in the process. 

The very first responsibility of management in any 
private business concern, if it is to operate with any 
semblance of stability in a dynamic economy, 1s to 
make a profit——a responsibility it owes to its workers, 
its stockholders and the public. 

The modern purchasing executive must be a specialist 
who not only knows his job to the last detail—but he 
must also be a man whose vision is wide enough to en- 
compass the whole of his company’s business and of the 
economic structure of which it is a part. He needs to 
see the whole picture and to function as part cf that 
whole picture. In other words, he must be a ‘“‘gen- 
eralist’”’ as well as a specialist. The purchasing executive 
in today’s business world who cannot meet that funda- 
mental requirement is sadly miscast In a management 
role 

To the people now engaged in purchasing, the ap- 
proach toward professional standards of competence 
means new and broader opportunities. But what is an 
opportunity to some may also be a threat to others. 
Those of us who are not prepared to contribute to com- 
pany policies and profits may find ourselves sidetracked 
and left behind. 

Most people are well aware of the benefits that can 
be gained from standardization and simplification in 
their respective fields of responsibility. The degree to 
which they are able to apply these principles in their 
respective functions, and the suecess of their application 
of the principles, depend on a great many variable fac- 
tors. Kach has his own interpretations and use of stand- 
ards in any given situation. The many problems and 
inertias that are encountered and must be overcome 
ure approached differently by each individual. The 
approach taken will depend primarily upon the person’s 
company organization, policies and the people they 
work with throughout their respective companies; and 
also the initiative training and creative ability of the 
personnel with whom they are associated in their 


departmental functions. 


HOW IMPORTANT ARE STANDARDS? 


This is an elementary question; standards are the 
backbone of all business activity. As a matter of fact, 
our daily lives and our culture are dependent upon 
standards of some kind. Our social customs and 
behavior are predominated by standards of ethics, 
morals, religions and legal aspects. In business and 
management activities, we are interested in materials, 
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methods and performance aspects for which we have 
established standards. In business and management, the 
basic consideration is measurement of performance, 
and performance is the indicator of costs and profit. 
Standard costs in cost accounting are a standard, a 
frame of reference, against which actual costs can be 
measured, and thereby determine performance. Like- 
wise in materials and work methods, standards have 
been established which simplify the measurement of the 


functional value for which that material or job is in- 


tended. 

These patterns are fundamental. We are all interested, 
however, in what others are accomplishing in standards 
work in a particular field or application. The purpose 
of this paper is to establish a case study of the purchas- 
ing function and its responsibilities at Columbia-Geneva 
Steel Div. of the United States Steel Corp. and the 
relationship of some of its work to principles of stand- 
ardization and simplification. Also, by way of facilitating 
an understanding of the problems encountered and 
inertias that had to be overcome, it is requisite that a 
brief sketch of its purchasing responsibility be given. 
Also to be discussed is how purchasing, because of the 
nature of its function, is in an advantageous position to 
contribute to the continued progress of standardiza- 
tion, and thereby make a contribution to the cost reduc- 
tion efforts of the company. 

Specifically, the evolution of the purchasing depart- 
ment’s contribution in cost reduction through standard- 
ization at Columbia-Geneva Steel Division will be 


viven. 


WHY IS THERE A NEED FOR A PURCHASING 
ORGANIZATION? 


It is essential, in relating the purchasing function to 
an academic concept such as standardization, that the 
responsibilities, operations and need for that function 
be understood. Too often, too many people have a 
vague or no idea of what purchasing does. Every well 
managed purchasing organization is governed by the 
fundamental principle of obtaining the maximum ulti- 
mate value for each dollar spent. This concept of obtain- 
ing greater value has evolved from a side-line activity 
performed by a foreman, department head or plant 
superintendent, to a specialized large-scope activity per- 
formed by specialists who are well educated technically 
and ‘or in business and economies, and who are carefully 
selected and trained to do this modern day pur- 
chasing job. 

This transition has been necessary because purchas- 
ing, as a “side line activity”? was not obtaining value 
except as a happenstance. Standards could not be really 
applied on an over-all operations basis, because each 
worker, foreman or superintendent would have (and 
some still do have) personal preferences and opinions 
as to what material or product should be ordered and 
used. 

The progression to establishing purchasing as a major 
business function was brought about by the unprece- 
dented development of new products, new materials, 
new facilities and technology—all this in addition to an 
expanding economy of industries and supply sources. 

External forces produced other factors which resulted 
in the changed nature of purchasing work. These fac- 
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Figure 2— Although buyers are specialists, they change 
their product groups at times in order to get broader 
training. 


tors, which have taken place during the past 20 years 


are. 


1. The development of materials planning for the 
long range future. 

2. Freer exchange of information between buyer and 
seller. 


This transition has provided the setting for a shift in 
emphasis from merely “getting” a product, material 
or service to a search for inherent, real value. The 
search for ultimate value in purchasing work has in 
turn germinated the development and use of a number 
of concepts and cost savings management tools, the 
most predominant and well known being the concept 
of value analysis. 


COLUMBIA-GENEVA STEEL DIV. PURCHASING 
OPERATIONS 


The purchasing operation in our Division is estab- 
lished as a staff function. Our function is to provide a 
specialized staff service to our mill and mine operations. 

In making the large dollar purchases for the needs 
of our diversified steel manufacturing operations, an 
unbelievable number of tangible and intangible factors 
must be considered when buying materials which 
range in the neighborhood of 100,000 items; both in- 
ventory or repetitive items and nonrepetitive items. 
Considerations such as: 


1. Maintenance of good community relations in the 
vicinity of our plant and mine locations. 
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2. Variable opinions, practices, operating conditions 
and personalities that exist in various operations. 

3. Variations in trade practices which must be 
adapted to our own requirements and practices. 

+. Contractors’ practices in project work and legal 
aspects must be weighed and considered before 
making the purchase. 


All these factors can become inertias which affect 
application of standards in purchased goods and mate- 
rials. 


RESPONSIBILITY FOR SPECIFICATIONS 


Specifications of the items and services requisitioned 
are generally established by the department consuming 
or using these items, or they may be established by en- 
gineering and/or maintenance departments. 

If this is the case, and purchasing is to purchase ex- 
actly what is set forth in the requisition, then the ques- 
tion follows: “How can we in purchasing contribute in 
the search for greater ultimate value for the least 
money spent,” or per se, in assisting in the use of stand- 
ards which may or may not be reflected in the specifica- 
tions we receive. 

The answer to this question provides the basis for the 
existence of the purchasing department. Purchasing 
having been delegated the responsibility and authority 
to secure maximum ultimate value for every expendi- 
ture, is expected to make recommendations and sug- 
gestions to improve or make changes in specifications. 


GRANT OF AUTHORITY VS CHANGES IN 
SPECIFICATIONS 


Purchasing authority in United States Steel has been 
granted to the chief purchasing executive of each steel 
producing division and associated subsidiary by a reso- 
lution of the corporation’s executive committee. The 
authority is specifically to negotiate and execute pur- 
chase orders and/or contracts for the purchase of equip- 
ment, materials and construction services. 

However, even a resolution by the board of directors 
does not always give purchasing authority to over- 
rule other responsbility on how much to buy, when 
to buy or to determine or make changes to specifica- 
tions. Team work, open minds and co-operation between 
engineering, production and purchasing to achieve the 
over-all company objectives are essential. 

In plain everyday language, a competent purchasing 
man does not try to control a purchasing decision unless 
he is reasonably sure he can make the decision stand up. 
As a corollary of this, purchasing’s use of standards and 
recommendations to change specifications to obtain 
standards, must be supported by facts, and then only 
when necessary to get some definite benefit or cost 
reduction. 

This activity of purchasing, therefore, obviously 
involves the responsibilities and prerogatives of other 
departments, both operational, technical and non- 
technical. Team spirit and ability to work harmoniously 
with individuals as well as groups or committees (spe- 
cifically human relations) must be one of our primary 
considerations if we are to make the full potential of 
purchasing a contribution to the development and use of 
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standards. Purchasing has, as have most professions, 
had to earn the right to make recommendations and 
participate in top management decisions. That “right” 
has been earned by proving a point here and there 
by demonstrated performance and ability. 


HOW CAN PURCHASING CONTRIBUTE TO 
STANDARDIZATION? 


Since the activity of purchasing in the area of specifi- 
cations is limited to staff recommendations, this is not 
a deterrent but a challenge. There is an inherent logic 
of leadership by purchasing in assisting in the further- 
ance of the dey elopment and use of standards. This logic 
is based on the following considerations: 

|. Purchasing is in the strategie position of being a 
clearing house for all requisitions and for consummating 
the purchase transaction for all materials and services. 
Knowing the over-all requirements of the company, it 
can take an objective view of cost reduction and service 
the company interest without prejudice. 

2. Purchasing is likewise the centralized point of 
contact of suppliers, manufacturers and markets. The 
scope of information, which is channeled into pur- 
chasing, relating to materials, vendors’ facilities, new 
products, price trends and other market information, is 
voluminous and requires screening important informa- 
tion from that which is inapplicable to our operations. 

3. Expenditures for purchased goods, materials and 
services In most companies represent approximately 50 
per cent of the sales dollar. From the purchasing per- 
spective, every cost factor involved in a purchase can 
objectively be questioned and analyzed. This would in- 


clude 


i New sources ol supply. 
») Prices in terms of cost-price relationship (i.e., the 


cost to manufacture, properly related to the price 


we are paying 


Long range supply-demand balances and forecasts. 
1) General economic trends. 


Vendors’ facilities and capacities. 


Quality control 

gy) Substitution 

h) New methods and products. 

i) Related costs to purchase, such as transportation, 


handling, packaging and stocking. 


\nd, of course, the use of standards. 


WHAT IS STANDARDIZATION? 


The subject of standardization is currently a very 
live and important one. There is some wisdom in review- 
ing the various definitions as to “What is meant by 
standards and standardization?” Since there are al- 
most as many different definitions and concepts as there 
are actual printed standards, it may be well to state 
several standard definitions. 

Definitions —1. In the NAPA Standardization Man- 
ual, standardization is considered “the organized proc- 
ess of obtaining solutions to common problems,”’ and 
standards are considered “the working records of such 
solutions; working to eliminate waste of creative effort 
in the repe titive consideration of identical problems.”’ 
In other words, standardization is the process of estab- 
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Figure 3— Edge-punched cards are used as part of the 
mechanical equipment for handling purchasing informa- 
tion. 


lishing agreement upon definite quality, design, per- 
formance, sizes, procedure, etc. The established agree- 
ment is termed a standard. Standards, although usually 
written and distributed, could also be an oral agreement 
transmitted by word of mouth. Thus, it can be said that 
standardization is the criterion established by common 
consent. 

2. A widely used dictionary states that a standard 
is “anything taken as a basis of comparison; a model 
or a rule. That which is established by authority, cus- 
tom, or general consent, as a model, example; criterion; 
test. In general, a definite level, degree, material, char- 
acter, quality or the like viewed as that which is proper 
and adequate for a given purpose.”’ 

3. Standardization might also be defined as a com- 
mon language between buyer, seller and user. 


BENEFITS OF STANDARDIZATION 


Much of the significant standardization work ends 
in the area of specifications, but we cannot dwell on its 
precise aspects in this paper. Specifications are thought 
of as a definition of the properties of a material or 
product which the purchaser desires from the seller. 

The purchasing interest in standardization differs 
from that of most industry groups in two important 
ways. First, the technical aspects and specific applica- 
tions which are so important, and sometimes controver- 
sial in other fields, are of secondary interest to pur- 
chasing. Purchasing men have been won over to stand- 
ardization entirely on the basis of results. Purchasing 
cannot help being receptive to standards that result 
in such benefits as the following: 

|. Opens up multiple sources of supply where only 
one existed before. 

2. Provides a clear and equitable basis for competitive 
bidding—thus broadens competition, and promotes 
fairness because comparisons can be easily made. 

3. Reduces inventory investment, accelerates turn- 
over and curbs the risk of losses from obsolescence and 
duplications, while still maintaining the required safe 
margins of stock supply. Eliminates types, grades and 
sizes, and thus enables the purchaser to operate cn 
smaller inventories at less cost, to buy in more eco- 
nomical quantities, and to improve deliveries through 
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greater availability. Inventory is a very important item 
with every company. Large amounts of working capital 
can be tied up in inventories, and costly handling and 
acquisition costs can accrue from excessive inventories 
and/or frequent excessive small value purchases. 

t. Reduces the cost of maintenance and repair, be- 
cause fewer parts and supplies have to be carried in 
stock. Methods are simplified in usage of standard 
parts. 

5. Standards lower unit costs by making mass pro- 
duction possible. This makes quantity discounts pos- 
sible, improves long-range material planning require- 
ments and reduces rejections and obsolescence. 

6. Quality control programs and safety records im- 
prove. 

The second point of difference is that purchasing 
men have to do a selling job, and since purchasing buys 
to satisfy requirements that are originated in technical 
and operating departments, their recommendation is 
most unbiased and is based on group agreement and 
action. Suggestions and recommendations are offered 
purely for the cost reduction benefits to be gained on 
behalf of standards. 

To sum up, the benefits achieve the primary pur- 
chasing objective of obtaining greater value through 
lower costs. 

Centralized purchasing is fundamental in any effort to 
obtain greater value and efficiency through standardiza- 
tion or any other cost reducing device. Centralized 
purchasing operations provide the basis for standard- 
ized practices and procedures, unity of purpose in 
policy formulation and departmental administration. 


PURCHASING STANDARD PRACTICES 


In 1953, we developed a purchasing manual which im- 
plemented the complete centralization of our purchasing 
activity in San Francisco. The manual sets forth cor- 
poration purchasing policy, division purchasing policy 
and standard practices and procedures. A third section 
includes all division procedures relating to purchasing, 
accounting and engineering appropriation activities. 
Incidentally, the manual contains a section on standard- 
ization which covers much of the material just dis- 
cussed. 

It must always be remembered that departments are 
people, and all the management tools conceived are 
worthless without high-caliber personnel to use them. 
All departments, and purchasing is no exception, care- 
fully select their personnel to be certain that they pos- 
sess qualities necessary to perform a particular job. 

Even after careful selection of personnel for the pur- 
chasing job, a program of continuous buyer training 
is conducted. The philosophy is to develop group 
“thinkers” in the organization. Plant programs for 
buyers are therefore designed to achieve two objectives: 


1. To understand completely how the materials that a 
buyer purchases are used, because our job phi- 
losophy is to buy a function. 

2. To study and understand the operations and people 
for whom we buy these materials. In other words, 
to know the problems at the material using level. 


Training also encompasses the study of suppliers’ 
manufacturing facilities, because in buying a function, 
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Figure 4— The traveling requisition is a key document in 
the buying procedure. 


it is equally important to know how the products and 
materials that we purchase are made. 


APPLYING THE PRINCIPLES OF STANDARDIZATION 


During our daily responsibilities of buying for the 
division, it is frequently necessary to carry out our 
prerogatives of recommendation. We advise: 


1. When it is favorable to increase or decrease a 
quantity. 

2. When to change to standard packaging for lower 
shipping and handling costs. 

3. Why a change in specification, brand or product to 
a standard, will reduce costs and provide other 
benefits. 

+. When an increase in inventory is desirable in view 
of detrimental price trends, or because of decreas- 
ing availability. 

5. In the case of certain raw materials sensitive to 
the law of supply and demand, it is essential that in- 
ventories be closely controlled in accordance with 
market conditions. 


~ 


~ 


In addition to the above advisory contributions, a 
time-consuming and costly problem has been to deter- 
mine what a requisitioner really requires. This problem 
is due to the requisitioner specifying obsolete or in- 
correct nomenclature, poor or incomplete specifications 


Figure 5— Extensive files furnish data needed by the 
buyer. 
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and incorrect manufacturers’ reference data. Although 
this information, when developed by purchasing, was 
passed back to operators and storekeepers, there were 
too many Instances when it was not recorded for subse- 
quent reordering purposes. 

This problem is common to many operations and pur- 
chasing activities in all industries. It is being resolved 
in our Division by the work being done in a ‘commodity 
Classification and standardization program.” 

This program which encompasses the unification of 
inventory and purchasing activities and the establish- 
ment of control in maintaining standards for stores items 
and single multiple purpose spares, had its impetus 
from another activity which we know as automation. 

In the sense that automation is applied to clerical 
and office management activities, the program originally 
conceived and introduced by the metheds division, ac- 
counting department of United States Steel Corp., Is 
known in methods and procedures circles as “integrated 
data processing.” Integrated data processing is a con- 
cept which is directed toward achieving the following 
objective Ss 

lL. Original data is recorded at its point of origin in a 
mechanical form. 

2. Onee in mechanical form, the data is processed 


i mechanical manner. 


exclusively 
3. All processing of data is integrated so that original 
data in mechanical form, serves all subsequent applica- 
tions 

One of the applications of the integrated data proc- 
essing principle is in the field of purchasing. The prepa- 
ration of purchase orders by a mechanical medium 
the programmatic flexowriter) is the point of origin of 
selected purchase data which can be perpetuated 
through the common language medium, which is the 
five channel flexowriter tape. The tape is used for sub- 
sequent application in accounting operations and in- 
ventory control, It is also used for the preparation of 
Inventory statistics and purchasing control reports, 
essential for proper management decisions. These 
reports can be easily obtained automatically as a by- 
product of the purchase order writing system. They in- 
clude 


1. Purchase statistics by item and commodity. 
2. Purchase statistics by vendor and commodity. 
5. Expediting reports 

tL. Operating supplies and parts, usage reports. 


oO. Status of stores inventory. 


In addition, this program and system establishes the 
basis for mechanization of clerical accounting functions 
in receiving, invoice processing and inventory control. 

Purchasing management, after careful study, was in 
full accordance with the potential benefits to be gained 
from a mechanized purchase order writing system. 
Our enthusiastic support was given in preliminary 
studies and planning for this system. 

In our analysis of inventory materials purchased for 
our multi-plant and mining operations, we found a wide 
variation in nomenclature, commodity codes, units of 
measure and specification format. By way of illustrating 
this problem, there were cases where items common to 
our seven different operations were requisitioned by 
seven different descriptions. There was no doubt that 
the system would only be successful if all potential bene- 
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fits and advantages were developed and exploited—this 
would be desirable from both the long range materials 
planning perspective and short range materials require- 


ments. 

Purchasing had to do a selling job to the other re- 
sponsibilities and departments concerned with in- 
ventory, accounting and using of materials. 

In our discussion with other departmental groups, 
questions were raised regarding actual benefits to be 
gained compared to the time, effort and cost required. 
In a program of this type, actual savings and benefits 
cannot be measured in dollars, for the benefits have no 
tangible standards to be compared and measured 
against. 

Our selling job was eventually successful and the 
program was started as a simultaneous and co-ordinated 
project with the processes required in the mechanized 
purchase order writing system. Both operations are 
under the administration of purchasing. 


WHAT IS THE PURPOSE OF OUR COMMODITY 
CLASSIFICATION AND STANDARDIZATION 
PROGRAM? 


An essential element in a commodity standardization 
program is a system of classifying all supplies which are 
purchased and stored. The classification of commodities 
by major groups and subgroups has been found to be 
the simplest method of bringing similar and related 
items together for review for possible standardiza- 
tion. 

Once a commodity classification standard has been 
established as a guide, the standardization process 
begins with a compilation of lists of all items carried in 
stock. This will disclose instances of duplication, in- 
complete, obsolete or poor nomenclature and specifica- 
tions, and new or changed manufacturers’ numbers and 
reference data. 

The next step is research and development of a correct 
specification, nomenclature and format, standard order- 
ing and /or packaging units, standard units of measure- 
ment, most economical buying quantity and standard 
purchasing data for materials such as manufacturer, 
fob points, terms and trade discounts. 


ADVANTAGES OF UNIFORMITY 


Some of the ultimate benefits which will result from 
standardization of ordering specifications are: 

1. Standardized descriptions and nomenclature will 
facilitate order placement. 

2. Interchangeability of items between plants within a 
geographic area, will be possible with subsequent re- 
duction of inventories. 

3. A uniform base for order and purchase statistics 
will be provided. 

!. Standardization of common commodities will be 
emphasized and areas of action defined for proper con- 
trol. 

5. The standard commodity code structure and 
mechanization of purchase data is a transient step to- 
ward the use of high-speed data processing equipment, 
which provides additional possibilities of cost reduction 
and control. 

During the several years of planning for the system, 
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Figure 6 — Although a brick may seem a simple thing, a 
company such as Columbia-Geneva must keep a stock 
of almost 2000 types and sizes. 


we were advised that our central operations purchasing 
had commenced a program of commodity standardiza- 
tion and classification in collaboration with accounting 
groups. It was decided that we could further the benefits 
to be gained by attempting to standardize our com- 
modity descriptions on a corporation wide basis. 

Qur program of standardization is, in effect, correlat- 
ing specifications at the division level to those being 
developed by the corporation group. This has reduced 
the amount of research that purchase data personnel 
must do relative to manufacturers, catalogs and users’ 
requirements. We were thus able to speed up our pro- 
gram and have gained the advantages of greater scope 
in standardization. 

The work has progressed even better than antici- 
pated. Correlating procedures, once developed, proved 
more than adequate for the job. Both the commodity 
standardization program and related work in the 
mechanized system are about 60 per cent complete, 
after approximately one vear. 


RESULTS 


Most of the benefits we mentioned previously have 
been realized. Duplicate and obsolete items have been 
eliminated; purchase costs will be reduced by being able 
to buy in standard lots; the most economical buying 
quantities will be keyed to each item; and exchange 
and transfer of surplus items among our operations will 
not be facilitated because identification is positive 
through standard specifications, commodity codes and 
nomenclature. 

[It was found, even in the early stages, that this re- 
view of commodities revealed that approximately 22 per 
cent of the items in several commodity classes were 
eliminated because of duplications and obsolescence. 
We have found, additionally, that the use of standard 
item descriptions, nomenclature and industry standard 
numbers has enabled us to reduce the purchase costs 
of many items from 30 to 40 per cent. 

By way of illustrating this point, we adopt industry 
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standard numbers whenever such standards exist. 
For example—the Anti-Friction Bearing Manufacturers 
Association developed Industry Standard Numbers 
which we are including in our specifications. Industry 
Standard Numbers give flexibility in making our pur- 
chases. The Industry Standard Number can be cross 
referenced to all equivalent manufacturers numbers for 
that particular item. 


VALUE ANALYSIS 


The “Value Analysis’ concept is another program 
which is being used by many firms. This term, first 
coined by General Electric in mass production applica- 
tions, has very importantly contributed to standardiza- 
tion principles. 

A value analysis program was initiated within the 
Columbia-Geneva purchasing department  approxi- 
mately three vears ago. Although substantial cost re- 
ductions were being realized from purchasing projects, 
we believed that the real potential of value analysis 
principles was untapped. Our concept of value analysis 
is designed to serve our type of operations. 

The group approach was purchasing’s objective to 
value analysis, thus all departments and personnel could 
contribute ideas to reduce the cost of purchased goods, 
materials and services. This program was presented to 
operation’s top management and through the efforts of 
industrial engineering and purchasing, a value analysis 
program was developed. This program is co-ordinated 
to the Columbia-Geneva Division “Methods Improve- 
ment Program’? which deals with cost savings ideas In 
methods, while value analysis is directed at our pur- 
chased goods. A division wide training program has in- 
doctrinated all our supervisory employees in value 
analysis principles. 

Our value analysis program is a formal, well organized, 
actively administered program which has contributed 
substantially to cost reduction efforts. Here the word 
“formal” refers to a specific, written, identifiable, deserib- 
able, organized and actively administered effort, as con- 
trasted with an expressed hope, the relalization of which 
is left to chance. 

A “formal program” is evidence that somebody is 
doing something specifie about a given problem. The 
management people throughout Columbia-Geneva are 
very conscious of a specific effort that is being made to 
reduce cost through value analysis of purchased mate- 
rials and services and they are doing something about it. 
The program has produced verifiable and undeniable 
results. 

The value analysis program has been designed to pro- 
vide the mechanies and plans for systematic analysis of 
the materials and products we are buying, to be certain 
the company is obtaining proper value for the functional 
use for which the material is intended. 

All who are members of the management team already 
know that in order to understand value analysis and to 
learn to use it effectively, he must become well ac- 
quainted with the basic key to value analysis. 


1. This key is function. 

2. We must look at the function or purpose of the 
purchased material asking the following questions: 

(a) What is the purpose of the material? 

(b) Why is this particular shape, size, color, type 
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brand or grade of the material being used? 

¢) How is it used? 

d) When is it used and when will its use no longer be 
needed? 


tf) Who uses it? 


5. While asking these questions we should keep In 
mind this important question, “Is there another mate- 
rial which can perform the funetion equally well or 
better at lower cost?” 

Let us emphasize that we must understand and ecrit- 
ically analyze the function for which an item is intended 
before we can compare its value with other items for pos- 
sible substitution. We always keep prominently in mind 
that there are specialized suppliers for almost every 
product made. We need and must have their help. 

lL. In our complex and competitive society, it is be- 
coming more and more necessary to specialize. 

2. This fact is evidenced in all professions, jobs and 
industries 

4. The hundreds of supply sources and their technical, 
sales and engineering representatives provide a vast 
reservoir of specialized knowledge and know-how. 

t+. Under a value analysis program, this useful avail- 
able knowledge is very important assistance in the 
development and application of cost reduction ideas. 

5. If we need information which we believe a special- 
ized supplier can provide, we ask for and use this help 
bo develop ideas 

Our value analysis program is based on the sound 
principle of group action. This will enable the initiation 
of cost savings ideas to originate at any point within 
our plants, mines and offices 

The suecess of any cost reduction program in any 
company must, by virtue of its inherent nature, be 
based on the simple premise: “keep an open mind, co- 
operate with the other fellow on his idea, and let your 
own creative imagination run wild.” 

Some general rules we use relative to the thinking 


sequence in analyzing value are 


|. Creative imagination is applied to generate ideas. 
2. Apply the systematic approach to the ideas. 
5. Colleet data, communicate with others and analyze 
the ideas 
!. Apply the idea which provides the best funetion 


for the least cost 


The first item in the thinking process is the genera- 
tion of ideas 

lL. Creative, zmagzinatire thinking will spark ideas 
which can occur during informal discussion with other 
people, while observing a particular operation, while 
considering the need for a material or in a dream. 

2. Ideas can come to people at the oddest times or 
ideas can be sparked during bull sessions, supervisory 
meetings or brainstorming 

3. Ideas ean be so advanced or so outlandish and un- 
conventional as to be impracticable as stated. 

!. Minor changes may make them workable and re- 
sult in improved methods, reduction in the purchased 
cost of material or greater efficiency or safety. 

5. We must give our minds the green light to get hot 
ideas and explore these hot ideas. 

6. Remember—do not throw cold water on some other 
man’s idea. 

7. Modify it! Adapt it' Suggest an alternate! 
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8. But do not give it the cold water treatment. 

9. It is easier to tame down than to think up ideas. 

10. Some examples of the “‘cold water” treatment that 
kill ideas are such phrases as: 


(a) It’s not practical. 

(b) It stinks. 

(c) It’s not in our budget plans. 

(d) Let’s not change something that’s been good for 
years. 

(e) The boss won’t like it. 

(f) Nothing can do this job as well. 

(g) It’s against company policy. 

(h) It’s too complicated. 

(i) It’s too simple. 

(j) Let good enough alone. 


In order to demonstrate to our top management 
the need for and benefits possible through value analysis, 
a purchasing department program was developed in 
1953. This program established objectives, techniques 
and mechanics for evaluation of results. A number of 
outstanding value analysis projects were initiated and 
installed by members of the buying staff. These case 
examples later served to excite the interest of top 
management in the program. 

During the time that value analysis was a limited 
purchasing department activity, we found that people 
normally resent change. When the objectives and prin- 
ciples of a departmental program are not clearly under- 
stood by those outside the department, resistance to 
new ideas and cross purposes with other programs often 
result. We soon recognized that cost reduction is “every- 
hody’s business,”’ and that it requires team work. 

In order to “tap” the cost reduction potential which 
is obtainable through value analysis, we subsequently 
developed with the assistance of our industrial engineers 
and training people, a thoroughly organized training 
program on a division-wide basis. This program out- 
lined in detail value analysis principles which encour- 
aged ideas to originate in any of our plant or mine 
locations. 

Since the value analysis program has been in effect 
for approximately four years, undeniable and varifiable 
cost reductions in purchased materials have been 
effected which are substantial in dollar value. Value 
analysis ideas which have thus resulted in reducing the 
cost of purchased materials have been unique, both in 
terms of simplicity and creative thinking, as well as in 
team work required among the various plant and 
general office responsibilities. 

Further refinements have recently been made in our 
purchasing department value analysis work which con- 
cern methods for making a systematic and thorough 
analysis of every item purchased. This analysis is called 
purchasing research; every important piece of informa- 
tion regarding the function of material and the usage 
is developed through the use of purchasing research 
forms. This information subsequently becomes the 
nucleus for various value analysis ideas for reducing 
material costs. Included in this work is the develop- 
ment and preparation of a new product report for sub- 
mitting to our plant operators for their evaluation. 

Value analysis is the most exciting thing in purchasing 
today. The concept of value analysis is so broad and so 
deep it may soon obsolete present purchasing methods. 


rs 
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Atomization of Open Hearth Fuel Oi 


With High-Pressure Gas 


by J. D. Wells, Open Hearth Engineer and Guy L. Rogers, Jr., Works Engineer, 


Checks indicale a three per cent hotter 
flame for gas alomizalion over steam 
alomizalion, resulling in fuel savings 

. other advantages are increased 


production, better refractory life. 


. production was started in the Houston Plant 
J of Sheffield Div., Armeo Steel Corp., from three 
open hearth furnaces in 1942. These open hearths 
were designed for producing steel from a cold scrap 
charge. Additions have been made to the plant over 
the vears whereby in 1948 it had expanded to a total 
of eight open hearths and one blast furnace. The 


Sheffield Div., Armco Steel Corp., Houston, Texas 


rated capacity in September, 1958, from these eight 
open hearths is 80,000 tons per month. 

The tap capacity of each of the eight similar open 
hearths is now 165 tons per heat. The bath depth is 
10 in. The hearth area at sill level is 517 sq ft. The 
length inside binders is 63 ft 146 in. The width inside 
the binders is 19 ft. The furnaces have a silica roof of 
ribbed construction. The port roofs are basic of a 
suspended arch construction. The furnace ends are 
basic of a partially suspended construction. The 
checkers are single pass and of chimney type with a 
vertical flue of 734 x 7%°4 in. with a total of 5960 cu ft 
of checker work for each end. Reversals for combustion 
air and flue gases are accomplished with an Isley 
double-stack system. 

Previous to 1954, the furnaces were fired with low- 


Figure 1 — Prior to 1954 the open hearths were fired with low-pressure natural gas and Bunker C fuel oil atomized by steam 
in a single combination burner, the cross section of which is shown here. 
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TABLE | 
Fuel Rates for the Low-Pressure Open Hearth Burners 


Meltdown Per cent 


and fuel by 

refining Btu 
Gas flow, cfhr 35,000 50 
Psig ( burner 144 
Oil flow, gphr 250 50 
Temperature, F 180 
Psig (burner 90 
Steam flow, Ib per hr 1800 
Temperature, F 462 
Psig (burner 130 
Combustion air, cfm 11,000 
Total btu rate, million Btu per hr 70 2 


pressure natural gas and Bunker C fuel oil, atomized 
by steam in a single combination burner at each end 
of the furnace. Figure 1 shows a cross section through 
these burners. These burners had been modified many 
times to improve fuel characteristics. The burner 
shown appeared to best suit the requirements while 
firing on low pressure gas 

This is a rather simple artillery type construction. 
The burners are built in our own service shops and are 
fabricated from standard pipe sections. The low-pressure 
gas enters through a 6-in. pipe which is enclosed in a 
10-in. water jacket. The two oil tubes are located in 


a vertical line one above the other and within the 6-in. 
gas pipe. The oil enters each tube in a standard !4-in. 
pipe which extends 4 ft-3 in. The steam enters the 1-in. 
pipe, and this extends to the nozzle. This arrangement 
provides 4 ft-4 in. of mixing length prior to the nozzle. 


The 8-in. nozzles are made from a standard *4-in. 
pipe section, flared at one end, and reamed to 2589-in. 
inside diameter. The force of the atomized oil leaving the 
oil tube creates some turbulence which aids in drawing 
air into a mixture with the low pressure gas at a more 
rapid rate. 

While developing this burner, considerable work was 
done on improving the steam conditions. This work 
entailed reducing pressure losses in the pipe work, 
increasing steam pressure at the boiler house and pro- 
viding superheaters in the checkers. 

Table I gives the fuel rates while using these low- 
pressure burners: The same Btu rate was maintained 
during the entire heat. 

In 1954, the possibilities of using high-pressure 
gas in the burners for atomizing the fuel oil was begun. 
It was believed that by eliminating the steam higher 
flame temperatures could be obtained and also result 
in substantial fuel savings by firing a greater proportion 
of gas to oil. The cost per Btu of fuel oil is approxi- 
mately 2!5 times the cost per Btu of natural gas in 


Figure 2 — Shown schematically is the combustion control system of the open hearths. 
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Figure 3— The automatic reversal panel shown has flow 
controls for the fuel oil, natural gas and combustion air. 


the area. The natural gas supplier delivered gas to 
the plant at a pressure of 150 psi. Higher gas pressures 
were considered necessary to properly atomize the 
fuel oil. The gas supplier was prevailed upon to make 
gas available at 200 psi. The first tests were started on 
this pressure. 

In order to use the higher pressure gas on the open 
hearths, considerable changes in piping were required. 
The shop has very limited floor area, and various 
manual reversal valves and metering took up a large 
portion of the available room. It was decided, therefore, 
to provide remote reversal valve manifolds and operate 
these from an automatic reversal panel. The meters, 
which prey iously had been located in various positions, 
were then relocated in this automatic reversal panel. 

Figure 2 is a schematic of the combustion control 
for the open hearths. The direction of firing as shown is 
from left to right. With this direction of firing, the left 
hand damper in our double duct would be up, allowing 
combustion air to go to the left, and the right hand 
damper would be down, allowing ejector air to go to the 
right. The left hand stack damper would be closed, 
foreing air through the checkers to the firing side, and 
the right hand stack damper would be open, allowing 
the ejector air to induce the flue gases out the stack. 
Fuel valves would, of course, be open to the left hand 
burner and closed to the right hand burner. ‘To reverse 
the furnace, fuel is shut off on the firing side, then the 
positions of the air dampers are reversed simul- 
taneously, then the fuel valves are opened on the other 
side. When opening fvel valves, gas is opened first to 
provide atomizing fluid for the oil. Reversal of the air 
dampers and fuel valves can be obtained by: (1) push- 
button operation, (2) adjustable time intervals or 
3) checker temperature differential. The time. re- 
quired to reverse the furnace from one side to the other 
is approximately 20 seconds. A complete reversal 
eyele runs from 10 to 15 minutes. Provision is made to 
reverse the furnace manually in the event any of the 
automatic equipment fails to operate. For safety, an 
alarm is sounded 10 seconds before each reversal when 
on automatic operation, 

Oil comes from the header at 275 psig through a 
positive displacement type meter, and the flow is 
controlled with a motor-operated constant flow valve. 
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A remote flow setter for the oil flow control is located 
in the panel board. Gas comes from the header at 
250 psig through a metering run, and the flow is con- 
controlled with a hydraulically-operated flow control 
valve. A remote flow control with flow setter is located 
in the panel board. The combustion air flow is controlled 
with a hydraulic cylinder operating variable louvers 
on the combustion air fan inlet. A remote flow control 
with flow setter is located in the panel board. 

Furnace pressure is controlled continuously to a 
preset pressure through a flow control unit with a 
hydraulic eylinder operating variable louvers on the 
ejector fan inlet. 

Figure 3 shows the automatic reversal panel. Flow 
controls for the fuel oil, natural gas and combustion 
air are located in the panel. The automatic reversal 
unit and recorders for gas, oil and air are located in the 
panel. In addition, space is provided for checker tem- 
perature recorder and bath temperature recorder. 
The panel is entirely enclosed and pressurized with a 
fan-filter unit. 

Figure 4 shows the fuel oil and natural gas piping 
manifolds. These are located on the open hearth floor 
directly behind the automatic reversal panel. The 
arrangement of valves and instrumentation allows 
accessibility for maintenance for practically all moving 
parts above floor level. 

For the first trial of high pressure gas atomization 
in August, 1955, it was felt that the same burners which 
had been used on low-pressure gas should be used. 
It was felt that the atomizing steam should be replaced 
by the high-pressure gas in order to compare the atom- 
izing qualities. As noted in Figure 1, which illustrates 
the low-pressure gas burner, a 6-in. pipe was used for 
the gas. This 6-in. pipe was eliminated in the burner 
for this trial. This trial was with a line pressure of 
200 psi on the gas. The trial worked out very well; 
however, to obtain good atomization a larger gas-to- 
oil ratio was required than had previously been used. 
The larger ratio proved to be an advantage due to the 
economical considerations of fuel costs. 

Our thought was that in the firing of the high-pres- 
sure gas there is an advantage because of the high 


Figure 4— Shown are the fuel oil and natural gas piping 
manifolds. 
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Figure 5 — This is the present burner design. Note its smiliarity to the burner in Figure 1. 


pressure itself or, in other words, because of the inherent 
energy due to the higher pressure. High velocities in the 
burner tube tend to give better atomization or break 
the oil into finer droplets. In addition, an increased 
nozzle velocity gives a more controlled flame, and the 
increased velocity of the fluids after they have left the 
burner creates a greater turbulence with the combus- 
tion air and tends to draw the air into an intimate 
mixture with the fuel at a faster rate. 

In pursuing this further it was realized that the 
greatest advantage would be to obtain the maximum 
pressure at the burner nozzle. To do this meant that 
the size of the burner nozzle should be decreased and 
‘gas pressure increased, 

\t this stage, with this background, the gas supplier 
Was again contacted and an agreement reached whereby 
« header pressure of 250 psi would be tried. This 
250 psi pressure was about the practical limit of the 
gas supplier’s system. 

Figure 5 shows the present burner design. The burner 
shown is very similar to the burner used when atomizing 
the fuel oil with steam. These burners are also built in 
our own shops and fabricated from standard pipe 
sections. The two fuel tubes are enclosed in the 10-in. 
water jacket, and are located in a vertical line one above 
the other. The fuel oil enters each fuel tube in a standard 
'4-in. pipe which extends 4 ft-3 in. The high-pressure 
gas enters the l-in. pipe and this pipe extends to the 
nozzle. This arrangement provides 4 ft-5 in. of mixing 
length prior to the nozzle. The 8-in. nozzle assemblies 
are machined from cold-rolled stock and are reamed to 
356 4 in. inside diameter. 

The over-all length of the burner is 9 ft-4 in. When 
placed in the furnace the burner tip extends approxi- 
mately three in. over the end of the bridge wall. 

Most of our experience has been with two fuel tubes 
which has proved successful for our shop in giving 
proper flame lengths and distribution over the bath. 
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The theoretical advantage for two fuel jets compared 
with a single jet of equivalent cross section is that the 
entrainment of air is multiplied by V 2 for the two fuel 
jets. It is doubtful that we get this much advantage 
since our fuel jets are relatively close together; how- 
ever, we feel there is some advantage. 

In our earlier tests with high-pressure gas we did 
experiment with other more complicated atomizer 
tubes. The tubes were somewhat successful, being 
slightly better than steam atomization. These tubes 
were designed to give better atomization of the fuel 
oil. It was later determined that with the high veloci- 
ties involved with the high-pressure gas better atomi- 
zation was not a particular advantage, and the more 
complicated tube restricted the nozzle pressure. Ex- 
perience indicated that the nozzle pressure was more 
important. 

The appearance of the flame when atomizing with 
high-pressure gas is a shorter, brighter, less dense 
flame than when atomizing with steam. Checks on 
flame temperatures with a flame radiation pyrometer 
indicate that the flame temperature is three per cent 
hotter when atomizing with high-pressure gas than 
when atomizing with steam. While this method is 
probably not accurate enough to determine an exact 


TABLE Il 
Fuel Rates for the High-Pressure Open Hearth Burners 
Average : 
per cent 
fuel by 
Meltdown Refining Btu 
Gas flow, cfhr 60,000 50,000 77.2 
Psig (burner) 185 175 
Oil flow, gphr 80 150 an.f 
Psig (burner ) 185 175 
Combustion air, cfm 13,000 13,000 
Total Btu rate million Btu 
per hr 71.3 ) 
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number of degrees, the checks do indicate that the 
high-pressure gas atomized flame has greater radiation 
intensity. 

During the period of comparison there was consis- 
tently a smaller percentage of hot metal used in the 
gas-atomized furnaces than in the steam-atomized 
furnaces. The amount of hot metal is controlled by 
the general foreman who adjusts the charge hot metal 
up or down to allow for a low or high melt-in carbon. 
This lower hot metal in the charge indicates that the 
high-pressure gas-flred furnaces were melting in hotter 
or with higher carbon. 

The present firing rates with high-pressure gas are 
shown on Table IT. 

The gas-oil ratio was varied to obtain more desirable 
flame characteristics for each of the two periods, while 
maintaining the maximum Btu rate as limited by our 
combustion air capacity. 

Although the burner used for atomizing fuel oil 
with high-pressure gas is very similar to the burner 
used when atomizing with steam, crossover valves 
between the steam and gas are not maintained. In 
the interest of safety, these valves were eliminated when 
the shop was converted entirely to high-pressure gas. 
Fuel oil can be adequately atomized with as low as 
150-psi gas pressure for an extended period of time, 
using the present burner. Also using the same burner, 
firing can be done entirely with high-pressure natural 
gas. However, our operating efficiencies would probably 
be lower in either case. 

The change in the shop from atemizing fuel oil with 
steam to atomizing with high-pressure natural gas 
presented a problem in control of the atomizing fluid. 
The control, when using steam, was attained by setting 
a certain pressure at the reversal panel, 130 psig in our 
case. This did not give the same flow in lb per hr from 
side to side or from furnace to furnace—the flow varying 
with the consistency of the piping, cleanliness of the 
burners, ete. 

On the high-pressure gas furnaces the quantity of 
atomizing fluid is set by means of a flow meter since it is 
necessary to know the Btu rate input. This means that 
any difference in piping, inaccuracy in metering, plug- 
ging at burners, ete., will cause a difference in pressure 
of the atomizing fluid at the burner. This difference in 
pressure is important to the operator because with not 
too large a change in pressure, a change in flame char- 
acteristics can be detected. This pressure is more diffi- 
cult to control at the higher pressures, but it is felt that 
the flame characteristics are better at the higher pres- 
sures. To control these pressures within reasonable 
limits, the following measures have been taken: 

1. The gas piping to burners has been designed to be 
identical in size and length of run insofar as possible. 

2. Special care is taken that gas metering runs and 
orifices are identical from furnace to furnace. 

3. Burner nozzles are carefully reamed and gaged 
in the shop and the nozzle size stamped on the burner. 
These nozzles are then rechecked at the open hearth 
to insure that the proper size nozzle goes into a parti- 
cular furnace. 

t. Burner nozzles are cleaned once each turn. 

Once each week the instrument dept. makes a check 
on gas pressures to burners, and a check on gas flows, 


using a portable manometer, on each of the high- 
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TABLE Ill 
Velocities and Flows In The Burner Tubes 


\ Atomiz- Velocity | of Velocity of 





Total ing mixture mixture Force 
fluid Ib fluid per in mixing in from 
per hr gal oil, Ib tube, fps nozzle, fps burner, Ib 
Steam 3868 re 208 2 373.8 170.3 
Gas 3446 24.5 96 4 354.4 137.3 


pressure gas furnaces. Any discrepancies are investi- 
gated. 

It has been found that by exercising these control 
measures, the pressures can be controlled within rea- 
sonable limits. 

It might be well at this point to compare some of the 
atomizing qualities of the steam and natural gas. 

The comparisons are made with the following premises 
in mind. 

1. There is an advantage gained by accelerating the 
atomizing fluid and oil droplets together in the mixing 
tube. 

2. There is an advantage due to the jet momentum 
or thrust of the fluids leaving the burner nozzle, the 
entrainment of combustion air into the flame being 
roughly proportional to the square root of the thrust. 

3. There is an advantage gained by replacing the 
inert steam with the combustible natural gas. 

Table IIT shows the velocities and flows in the burner 
tubes. These figures are estimates based on readings 
taken at the burner inlet, since no measurements were 
taken on the fluid within the burner tube itself. How- 
ever, since the same method of calculation was used 
on both the steam and the gas, it is felt the figures are 
comparable. The calculations were made using the 
flows, pressures and temperatures as shown in the 
previous slides. 

It is noted that the velocities in the burner tube and 
in the nozzle were greater with the steam than with 
the natural gas. This disadvantage is overcome by 
using a greater proportion of atomizing fluid per gallon 
of fuel oil. There is also a greater weight of fluid flowing 
with the steam than the natural gas. This, together with 
the higher velocities, gives a greater force or thrust at 
the burner nozzle with the steam than with the natural 
gas. This disadvantage, which usually results in a 
slower developing flame, is compensated for by re- 
placing the inert steam with the combustible gas. 
The authors thought is that the advantage due to hav- 
ing the fluid emanating from the burner nozzle com- 
posed entirely of a combustible material is a con- 
siderable one. 

The foree or thrust at the burner nozzle was calcu- 


lated using the formula G 1.27 PA — AB 
where 
G thrust of fluid, Ib 
P = total pressure of atomizing fluid, psi 
A = nozzle area 
B = barometric pressure 


A comparison for the first six months of 1956 on 
low-pressure gas-steam-atomized oil furnaces with 
high-pressure gas furnaces showed the following ad- 
vantages for high-pressure gas. Firing rates of both low 
and high-pressure furnaces were about the same. 

1. A five per cent increase in tons per calendar hour 

with 5 per cent less hot metal. 
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2. A decrease of 0.38 million net Btu per ton. 
\ fuel cost advantage of $0.44 per ton. 

}. Increase in campaign life of nine per cent. 

5. Increase in front wall life of four per cent. 


Halt the shop Was On high-pressure Yas during this 
period. Because of the strike in the last half of 1956, 
and the fact that soon after the other furnaces were 
converted to high-pressure gas, the above was the 
last comprehensive Comparison we made. 

lp to the present time we have been limited some- 
what by the size of both our combustion fan and the 
induced draft fan. Larger fans have been installed 
on one of the open hearths. On this furnace experiment- 
ing with higher firing rates is being carried on. From 
the experience obtained so far, it is felt that the higher 
firing rates will be adopted in future production. 

\t present there is some concern with the higher 
temperatures in our uptakes and checkers. These higher 
temperatures are due in part to improved combustion 
practices and partly to a higher hot metal charge with 
which we are now operating. This condition is, of course, 
desirable to a certain extent in open hearth operation; 
however, in order te preserve the refractory life in 
these sections, it is felt that closer attention to these 
maximum temperatures and to the temperature 
indicating devices will have to be made. Should a 
further Improvement in combustion he effected without 


an improvement in refractory materials, it may be 
necessary at some future time to limit the temperatures 
in the checker and uptake areas. 

In conelusion Sheffield’s experience with  high- 


pressure gas is the following: 

1. Higher production rates have been obtained with 
this manner of firing. 

2. By firing a greater proportion of the cheaper 
fuel substantial fuel economies have been obtained. 

3. Higher flame temperatures have been obtained 
than when firing with steam. 

!. Atomizing fuel oil with high-pressure gas has given 
a more controlled flame than when atomizing with 
steam. 

5. Btu consumption per ton of steel has improved. 

6. Because of the more controlled flame, high-pres- 
sure gas has been a better tool in preserving refractory 
life than steam and has maintained a better heat balance 
in the furnace from one side to the other. 

7. Over a 2-year period of operation dependent 
entirely on gas, it has proved a reliable agent for atom- 
izing fuel oil with no interruptions In service. 

8. A considerable advantage is gained by replacing 
the inert steam with the combustible natural gas. 

9. The inherent energy in the gas due to the pressure 
is a distinct advantage. We are confident there will 
be a greater advantage at still higher pressures. 


Discussion 


PRESENTED BY 


WILLIAM BLOOM, Senior Engineer—F uel, 
Allegheny Ludlum Steel Corp., Brackenridge, Pa. 


J.D. WELLS, Open Hearth Engineer, 
Sheffield Div., Armco Steel Corp., 
Houston, Texas 


ARTHUR F. BROWN, Assistant Superintendent Utilities 
Steubenville Works, Wheeling Steel Corp., 
Steubenville, Ohio 


W. WILLIAMS, General Foreman, Fuels & Instruments, 
Fairless Works, United States Steel Corp., 
Fairless Hills, Pa. 


GEORGE H. KRAPF, Division Superintendent, 
Power Production, South Works, 
United States Steel Corp., Chicago III. 


William Bloom: In your paper you indicated in Table 
I that you originally operated with about a 5 per cent 
deficiency of combustion air, and in Table IT you indi- 
cate that you now have about an 8 per cent excess of 
combustion air. Would you credit any of the benefits 
given in the paper to the change in air-fuel ratio? 

J. D. Wells: The real reason for the air flow difference 
is that we were operating at the maximum capacity of 
our combustion air fan. About the time we obtained 
high-pressure gas, we did some work on the fan, put on 
il larger sheave, and increased fan speed, We are how 
operating at the speed limit of the fan. Also we did some 
work on fan louvers making sure that the louvers are 
wide open which squeezed out another 2000 efm. Of 
course, we feel the additional air is some advantage, 
but just how much it is in comparison between the ad- 
vantages of natural gas over steam, I do not know. Dur- 
ing the same period we also improved our steam condi- 
tions. 
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William Bloom: My second question has to do with 
burner design and flame pattern. Your high-pressure 
natural gas burner was shown with a burner tube where 
the fuel oil is atomized by the natural gas. The atomized 
fuel oil and natural gas mixture then entered an 8-in. 
long burner exit nozzle. The entry end of this nozzle is 
flared, and the exit end appears to have a square edge. 

You have pointed out that the higher pressures, both 
in the fuel oil and natural gas, allow greater nozzle 
velocities which gives a more controlled flame and 
creates greater turbulence with the combustion air for 
mixing. 

Is there any particular reason why you use an 8-in. 
long exit nozzle instead ef, say, a shorter one with a 
convergent-divergent type nozzle or spud? The 8-in. 
long nozzle would appear to steady out vertical mixture 
pulsations and reminds one of the straight section of 
pipe required for pulsation dampening ahead of a meter- 
ing orifice plate. Would a shorter nozzle such as a spud 
give faster mixing of fuel and air mixture due te fan 
out of the mixture upon emergence from the nozzle? 
Would this faster mixing be at the expense of flame 
direction control and flame luminosity? 

J. D. Wells: Now, as to the nozzle shape, I would 
agree that we could probably operate with a shorter 
nozzle. This 8-in. nozzle is probably a little long. We 
were using the 8-in. nozzle and decided to continue with 
it, and it gave a good flame length. I think, probably, 
one of the disadvantages of having a long nozzle, one 
longer than you need would be that you lose some pres- 
sure. We are doing some work on that; we plan to try 
to shorten our nozzle. We are going a little slow on that 
because if you do something that is the wrong thing to 
do in operating an open hearth, you have lost money. 
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William Bloom: To aid us further in visualizing your 
flame pattern developed, it would be helpful to know 
just how far the burner tip is located from the shore line 
of the bath. 

J. D. Wells: Now, as to the flame development, the 
high-pressure burner tip is fairly close to the bath, 
approximately 4 to 5 ft. The flame development on 
high-pressure gas is much shorter than with steam. 
The flame development is almost right at the burner 
tip you can see a cone in there, but, of course, it is much 
less than with steam. 

William Bloom: Would you also give us some idea as 
to the uptake, downtake, checker and flue tempera- 
tures? 

J. D. Wells: We are very interested in checker tem- 
peratures. Our indications are that we are getting 
checker temperatures, maximum, around 2500 to 2550 
F, and we would like to keep the brick temperature of 
our checker work down below 2800 F with the type of 
brick work that we are using. We think that would be 
a maximum there. 

The difficulty in checker temperature, of course, is 
that when you are operating up in the high range with 
not too much difference between your operating tem- 
peratures and your maximum brick temperature, if 
something happens out in the furnace and the fellow 
operating leaves it a little too long on the hot side, you 
ean do considerable damage to your checker work, and 
that is the thing we are concerned about right now. We 
are trying to watch that and caution all the operators 
about it. 

Arthur F. Brown: Wheeling Steel has used some gas 
for atomization on an experimental basis with a jet 
burner, but this was coke-oven gas at about 8 psi pres- 
sure. This was also an experimental burner. 

At Wheeling Steel we have had the hope that some 
day perhaps we would be able to experiment as the 
authors, but since our suppliers at that time could not 
supply us with our desired pressure, we have, more or 
less, dropped the idea for the time being. 

My comment on the paper is only going to deal with 
a very short sentence on one statement which they said 
was a disadvantage. We at Wheeling Steel want the 
high velocities at our burner tips, although I do believe 
that the International Flame Radiation Committee in a 
report claims that too high a momentum at the nozzle 
tends to liberate heat locally, which can be bad econ- 
omy. We at Wheeling Steel are quite proud of our Btu 
per ton, and like high velocities. 

We try to have our products of combustion no further 
away than the second door of a 3-door bath or 3-door 
furnace. We try to get those products of combustion 
liberated quickly: and in using steam, I believe we take 
advantage of the kinetic boost which is always present 
in steam. 

I am quite sure that the old complaint about what 
steam does to the refractory of our roofs in this paper 
would have been quite a happy ending for some of the 
metallurgists. But we at Wheeling Steel would definitely 
like to experiment with high-pressure natural gas, but 
until we have high pressures available to us, Iam afraid 
we will not be able to do so. 

Another point that I would like to bring up is that 
Wheeling Steel uses about 40 per cent coke-oven gas at 
11 psi pressure as a fuel supplement, i.e., up to 40 per 
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cent of total fuel. We have tried to boost it up to 50 psi 
by the use of compressors. 

W. Williams: We are at the present time putting 
some natural gas into the open hearth furnaces at Fair- 
less Works. We do not have the favorable price ad- 
vantage that the Sheffield plant has, so we will be look- 
ing to natural gas for all of its other advantages, and 
not from the advantage of price. 

Since we do not have natural gas in the open hearth 
shop yet, of course, my comments on this paper will 
come mostly in the form of questions. 

I noticed that you mentioned the use of super heaters 
in your checkers for increased atomizing steam tem- 
perature. At one time, I believe, I read a report on 
natural gas for atomization where they mentioned the 
use of hair pin heaters in their flues for increasing the 
temperature of natural gas. I just wondered if you had 
given any thought to that? Do you think it would be 
of any advantage to us to raise the natural gas tempera- 
ture, or do you think that would be a safety hazard? 

J. D. Wells: We did superheat the steam some. 
Steam came from the boiler house at 150 psi; we lost a 
little bit and ended up with about 135 psi at the burner. 
We had a superheater in the checkers. It was just a 
double hair pin superheater. 

As far as heating the gas is concerned, we have no 
experience with that. We considered that pretty care- 
fully when we first went into high-pressure gas. I think 
anything that you do to gain sensible heat would be an 
advantage, but to us it looked like it was more trouble 
than it was worth. 

W. Williams: Also, in controlling the combustion of 
vour furnaces, does the operator set the total Btu and 
hold the ratio between gas and oil cutback? 

J. D. Wells: As to the ratio of gas to oil on fuel cut- 
back, we are not too strict about that. We feel that we 
are firing quite a bit of gas per gallon of fuel oil so we 
can let the fellow vary that some without decreasing the 
quality of the atomization too much but, of course, we 
try to keep it in line. Our instructions are for a definite 
gas-to-oil ratio on the maximum firing rates. 

W. Williams: I would also be interested to know if 
vou use roof temperature control for fuel cutback and 
what were some of the effects that were felt with the 
addition of natural gas on roof temperature? 

J. D. Wells: Astorcof temperature, we do not measure 
our roof temperature. Our experience has been, with 
high-pressure gas, that our roof life has been better. 
We feel this is partly due to the more controlled flame 
and to the increased flame temperature. 

W. Williams: I would also be interested in knowing 
if you raised the temperature of your oil when using gas 
in place of steam for atomization? 

J. D. Wells: We kept the same oil temperature when 
atomizing with high-pressure gas as we did when atom- 
izing with steam, 180 F. We regulate the oil tempera- 
ture with our ‘oil beater control at the reversal station. 

George H. Krapf: We, too, are contemplating the use 
of high-pressure natural gas, and are in the process of 
installing a gas compressor having the capacity to fire 
a furnace at 250 psi gas pressure with 80 per cent of the 
fuel required for the furnace. 

Our furnaces use high hot metal charges and are of 
what we call the ‘‘ box car design.’’ In other words, the 
air is given practically no direction at all, with de- 
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pendence almost entirely on the momentum of the fuel 


at the burner to mix the air with the fuel. Because of 
this, we kept burner momentum rather high on our 


Purnaces 

We have been using in the neighborhood of 60 to 65 
per cent gas on our furnaces in the recent past, which is 
received at approximately 50 to 55 psi at the plant 
property line 

\pproximately 20 psi pressure is available at the 
burner and around 40 psi at our control system. In order 
to get the proper momentum at the burner, we have 


been burning 7 to 8 lb of steam per gal of oil equivalent 
during melt-down. In other words, we control our steam 
by the total Btu input of the burner, and do this in 
order to get the mixing of the air into the fuel. 
Consequently, we felt that, at least in the beginning, 
we would have to use some steam with the gas to main- 
tain that momentum. This still may be so on our larger 
furnaces, but after listening to your experience, perhaps 
it will not be necessary in all cases. We will, however, 
pipe steam so that it can be used with the gas for con- 
ducting experiments and use if required. A 
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“Cupola Metal Increases Open Hearth Production,"” by W. H. Stein- 
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by A. H. Griffiths, Superintendent of Rolling Mills, Sheffield 
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esses,"" by R. W. Kirkland, Steel Mill Application Engineer, 
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ing Section, General Electric Co., Schenectady, N. Y. 


“Oxygen Furnace Operation at Fontana,”’ by W. F. Bowers, Su- 
perintendent of Steel Production, Kaiser Steel Corp., Fontana, 
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"Making Lubrication More Effective as a Weapon in Management's 
War on Wear,”’ by Wayne G. Ritter, President, Ritter Engineer- 
ing Co., Pittsburgh, Pa. 
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Mills,”" by E. C. Peterson, Vice President, Rolling Mill Equip- 
ment Div., and William H. Boblitz, Roll & Mill Machinery Sales 
Engineer, Birdsboro Steel Foundry and Machine Co., Birdsboro, 
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“Philosophy of Electrical Maintenance at the Geneva Works,” 
by H. A. Huish, Assistant Divisional Superintendent, Mainte- 
nance and Utilities, Columbia-Geneva Steel Div., United States 
Steel Corp., Provo, Utah. 


“Data Logging System for Continuous Processing Lines,"’ by W. D. 
Rowe, Supervisory Engineer, Digital Programming Development 
Section, Systems Control Department, Westinghouse Electric 
Corp., Buffalo, N. Y., and G. J. Hay, Steel Mill Engineer, Metal 
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Working Section, Industrial Engineering Department, Westing- 
house Electric Corp., East Pittsburgh, Pa. 


“Orcarb Process for the Direct Reduction of Iron Ore,”” by William 
R. Braddock, Project Engineer, Swindell-Dressler Corp., Pitts- 
burgh, Pa. 


“Some Applications of Computer Control in the Iron and Steel 
Industry,”” by Dr. T. M. Stout, Manager, and Dr. S. M. Roberts, 
Process Analyst, Process Analysis Dept., The Thomson-Ramo- 
Wooldridge Products Co., Beverly Hills, Calif. 


“The Causes of Gage Variations in Hot Mills,” by R. B. Sims, Chief 
Engineer, Research and Development, Davy and United Engineer- 
ing Co. Limited, Darnall Works, Sheffield, England 


“Increasing Efficiency of Electric Furnace Operation,” by W. E. 
Schwabe, Product and Process Development Laboratory, Na- 
tional Carbon Co., Division of Union Carbide Corp., Niagara 
Falls, N. Y. 


“Algoma’s New Combination Bloom & Plate Mill,” by J. L. Laid- 
law, Manager, Engineering and Construction, and J. H. Wal- 
shaw, Superintendent of Blooming and Plate Mill, Algoma Steel 
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Hotel Reservations 


Write direct for hotel reservations to St. Francis Hotel, San Francisco, 
Calif., giving time of arrival and type of accommodation desired. 
Reservations should state that they are for the AISE Western Meeting. 


Transportation 


Individuals or groups desiring assistance in planning their trip 
should get in touch with the office of American Express Co. in their 
respective cities, or with any local travel agency. 
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Design and Performance 
of Industrial Lighting Systems 


by Daniel J. O'Neill, Manager of Industrial Lighting, Holophane Co., New York, N. Y. 


; ; N the past few years, there have been notable im- 
.... this guide to the selection and op- provements in light sources, fixtures and applica- 
tion ideas which point the way to more efficient and 


ration of lighting svstems for the slee : , se pci "ate 
eration of lighting systems for the steel more economical methods of providing illumination 


industry is of value to personnel in elec- for all segments of the steel industry. . 
; : ; Keeping pace with these new developments and, in 
trical engineering, maintenance, plant some cases, being the prime-mover for some of them, 


are a continuing series of lighting layout design studies 
and on the job fixture performance tests which have 


ployee relations departments ge ee od been summarized and are being published herewith for 
the first time. 


operation, purchasing, safely, and em- 


Figure 1 — Details and comparisons of five lighting layouts for typical steel mill area. 
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Figure 2— Photometric distribution curve of 400-w, re- 
flector-type mercury vapor lamp in metal shield used for 
Layout 1 of Figure 1. 


Perhaps, additional and similar studies and tests will 
be made so that the task of selecting more economical! 


and practical lighting svstems for the steel industry 


ean be made with greater assurance by all personnel 
assigned to this worl 

The principal components of industrial lighting 
ystems, namely, lamps and reflectors or shields, are 
ummarized briefly. Following this summary is a 
résumé covering illumination levels, lighting svstem 


desig) practice, 1ob perbormanes data and a discussion 


Ol COMpPArative Costs 
LAMPS 
Chree classifieations of la ips are avilable and are 
listed as they mav be used for steel mill application 
Ineandesce hit mercury Vapol and fluorescent. 


[neandescent 

4 Types: Clear, inside frosted, reflectorized 

6 Sizes: 500. 750. 800. 1000. 1500 watts. 

Operating ranges: L115, 120, 125, 230, 240, 250 volts 
a-c or d-e. 25, 40, 50, 60 eveles. 
\ new development since 1952 is the 1000-w_ reflec- 


torized lamp in a stepped bulb 


Vercury Vapo 

( Pypes Clear, color-corrected, color modified, re- 
flectorized, reflector tvpe, semi-reflector. 

t Sizes: 400. 700. 1000. 3000 watts. 

Operating ranges Used with transformers (or reactors 
with primary voltages; LOO-130, 200-260, 240-515, 
100-520, 500-650 
New developments are reflector tvpe 400-\ and semi- 

reflector type LOOO-w lamps. 


fe iorescent 

S ‘Types: Starter, slimline, rapid start, instant start, 
high output, power groove, very high output, super 
high output 

12 Sizes: 40, 55, 60, 85, 90, 95, 100, 105, 107, 150, 


Loo, ZOO watts. 
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Figure 3— Photometric distribution curve of 400-w, re- 
flectorized mercury vapor lamp in metal shield used for 
Layout II of Figure 1. 


Operating ranges: Used with ballasts designed for 
circuit voltages 118, 236, 265, 277, 460 all 60 evecles. 
New developments are rapid start, power groove, 

very high output, super high output lamps rated 40, 

100, 107, 150, 155 and 200 watts. 

Not included above are 115 or 230-volt self-ballasted 
750-watt mercury vapor lamps or special 575-volt, 
{115-eyele fluorescent lamp ballasts. Neither of these 
devices is in general use at present and may be con- 
sidered as having minor influence on industrial lighting 
application today. 

In summarizing the section on lamps we find the 
following for the three sources noted above: 


Total of all types 7 
Total of all Sizes 22 
REFLECTORS 


Vaterials 

Steel with porcelain enamel or baked enamel reflector 
and outside finishes. 

CGlass--pressed prismatic or mirrored. 

\luminum—polished) or processed) with matte or 
specular finishes. 

Round Designs Incandescent and Mercury Vapor 

Open bottom, open top, ventilated socket husk. 

Open bottom, closed top, ventilated socket husk. 

Open bottom, closed top, solid socket husk. 

Closed bottom, closed top, solid socket husk. 
A new development is the open bottom open top 

design with ventilated socket assembly. 

Rectanqular Desiqgns—Fluorescent and 1-Type Mercury 

Vapor 

Open bottom, closed top. 

Open bottom, slotted top. 

Louvered bottom, slotted top. 

Closed bottom, closed top. 
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Figure 4—Photometric distribution curve of 1000-w, 
color-corrected mercury vapor lamp in prismatic glass high 
bay reflector used in Layout III of Figure 1. 


Two new developments are the open bottom and 
slotted top; louvered bottom and slotted top designs. 
The summary of the section on reflectors shows: 


Total of all materials and finishes........ ,.18 
Total of all fixture designs. . . ere 


When we combine the summaries on both lamps and 
reflectors we find a grand total of 57 items covering 
tvpes, sizes, materials, finishes and fixture shapes. 
These are the toois available for lighting application 
in steel mills and, as previously stated, the task of 
selecting the most economical and practical lighting 
systems requires a serious approach which should be 
based on sound engineering principles. 


ILLUMINATION STANDARDS 


Before any work is done on design of lighting systems 
or selection of lamps and reflectors, there must be some 
concept of recommended levels of illumination for 
given industrial locations. 

It is generally agreed that sufficient lighting must 
be provided for minimum safety requirements, that 
is, all products, machines and processes must be clearly 
visible so that employees can work without danger of 
accidents caused by mishandling products or machines, 
or by walking into various obstructions. 

In some localities there are recommendations for 
lighting in places of employment as administered by 
the State Division of Labor. In any event, safety re- 
quirements and state code requirements can be con- 
sidered minimum for any type of work area so it is 
likely that lighting system designs will be based on 
higher levels of illumination. 

Of greater interest to steel indust ry design engineering 
departments are the levels of illumination in current 
practice throughout the indust ry as well as those rec- 
ommended by American Standards Association under 
the title ““American Standard Practice for Industrial 
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Figure 5— Photometric distribution curve of two 200-w, 
power groove fluorescent lamps in 8-ft porcelain enameled 
steel reflector used for Layout IV of Figure 1. 


Lighting.”’ A total of 18 organizations are represented 
in the group composing the American Standard Practice 
Committee. 

Recently the subject of recommended levels of 
illumination has been reviewed by the Illuminating 
Engineering Society, one of the co-operating organi- 
zations responsible for the present American Standard 
Practice Industrial Lighting Code. The Illuminating 
Engineering Society is preparing a new set of recom- 
mendations scheduled for publication in 1959 and based 
on results of a research project of the Illumination 
Research Institute directed by Dr. H. R. Blackwell, 
Vision Research Laboratories, University of Michigan. 

Noted here are comparisons of several groups of 
Figure 6 — Photometric distribution curve of 1000-w, re- 


flectorized incandescent lamp in metal shield used for 
Layout V of Figure 1. 
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TEST READINGS FOR 48 STATIONS TAKEN OM HORIZONTAL WORK PLANE 
2?) - 6° ABOVE FLOOR 


COLOR AMD COSINE CORRECTED ILLUMINATION METER 
WESTOM MODEL 756 


IMS TRUMERNT 


FIRST SET OF READINGS TAKEM APR. 24, 1957 AFTER JOB WAS Im USE 
29K OF 19S LAMP OPERATING HOURS. SEE COLUMN! 
SECOMD SET TAK EM JAM. 28, 1958, 4) WK. OR 2665 LAMP OPERATING HR 


APTER ter SET BY THIS TIME JOB WAS IM USE 44 7K. OR 2860 LamP 
OPERATING HR SEE COLUMN I 


- 


- 


THIRD SET TAKEN APR. 22, 1958, 54 WK. OR 3510 LAMP OPERATING HR 
APTER ler SET THIS JOB WAS IW USE 57 WK. OR 3705 LAMP 
OPERATING HR SEE COL UMN Ii! 


REFLECTORS WERE WOT CLEANED OURING TEST PERIOD 


THERE WERE HO LAMP RENEWALS IW 57 WK OR 3705 LAMP OPER. HR 


LIGHTING SYSTEM DEPRECIATION DUE TO 
DECREASED LamP OUTPUTS 
ORT OM Lamps 
DIRT OW REFLECTORS 


SHOWN aS FOLLOWS 


LIGHTING LAYOUT DETAILS 


NO. OF LAMP DATA CONNECTED LOAD® 
SYMBOL REFLECTOR UNITS * - = 
REQUIRED ‘0, CER UN TYPE & RATING Redutwes PERUNIT TOTAL 
COLOR CORRECTED MERCURY VAPOR 
PRISMATIC 
GLASS 1% 1 400 W.J-Hi MV. 20,000 LUMENS 136 47.50 59.SKW 
LOW BAY 


* INCLUDES MERCURY VAPOR TRANSFORMERS 


AFTER Ist SET OF READINGS Tory: Laup 
ELAPSED LAMP — OPERATING HOURS 


Time = HOU 
4) WK 2665 2860 
Saw. | 3510 3705 


AVG. OF 2nd READINGS COL. I 56.1 
AVG. OF tet READINGS COL. | aay ° Wor s 
AVG. OF 3rd READINGS COL. Il! $3.2 

- - ! 
AVG. OF tor READINGS COL. | a eee 


LIGHTING SYSTEM CAM BE RESTORED TO ORIGINAL EFFICIENCY BY 
CLEANING REFLECTORS 
INSTALLING WEW LAMPS 


1 SHIFT PER DAY 65 HOURS PER WEEK 


Figure 7 — Lighting system maintenance test readings for prismatic glass reflectors with 400-w, color-corrected mercury 
vapor lamps operating one shift per day, 65 hours per week. 


illumination values already mentioned, namely State 
Code, American Standard Practice and IES proposed 
1959. 


LIGHTING LAYOUTS 


\fter a level of illumination has been agreed upon 
for lighting design purposes, the process of selecting 
one or several of the 57 varieties of lamps and reflectors 
generally begins in the electrical engineering depart- 
ment. At hand will be a file of reference pages and 
publications containing methods of solving lighting 
design problems. While many of these ideas are useful 
for some comparatively small areas in the steel industry 
such as motor rooms, enclosed office spaces in plant 
areas with smooth 
the lighting de- 
sign part of most steel mill jobs should be done more 


buildings, and similar enclosed 


ceilings and walls and finished floors, 


realistically through strict adherence to the performance 
‘of lamps and reflectors as indicated by photometric 
distribution curves. 

Lumen or flux of light calculations can be totally 
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TABLE | 
Minimum Footcandles in Service on Work Plane 30 In. Above Floor 


| State 
Industrial American 
Lighting Standard Proposed 
Code* Practice IES 


1948 1952 1959 


Machine shop 
Rough bench and ma- 
chine work 20 20 50 


Structural steel fabri- 
cation 10 10 30 


Forge shops (and weld- 
ing) 10 10 30 


Open hearth 
Charging floor 10 10 20 


Hot top 20 20 30 
Buggy and door repair 20 20 30 


* Minimum mandatory requirements shall be not less than fifty 
per cert of values shown in table. 
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MOUNTING HEIGHT 15’ ABOVE FLOOR 
REFERENCE PLANE 2' -6 
LIGHTING LAYOUT DETAILS BASED ON 15 FIXTURES 
NO. OF LAMP DATA | CONNECTED LOAD* 
SYMBOL REFLECTOR OS perry, oP T — 
REQUIRED | OE SECTION TYPE & RATING REQUIRED PERUNIT ) TOTAL 


Semi-direct AL ZAK 
lndwstriel wnit with 

35 crosswise & 0° 1s 2 F96PG17/CW 13,000 LUMENS » gow. 7.2 KW. 
lengthwise shielding 
& 25% epwerd light 


* INCLUDES FLUORESCENT BALLAST LOAD 


, : . , 
| STATION | couumn 1 | CoLuMN tt | COLUMN JI! 
| | J 


NOTES 
1. TEST READINGS FOR 15 STATIONS TAKEN ON HORIZONTAL WORK PLANE 1 41 24 20 
2'- 6" ABOVE FLOOR WHILE FACTORY WAS OPERATING. | 2 33 2 9 
2. INSTRUMENT: COLOR AND COSINE CORRECTED ILLUMINATION METER , 7 ro ~ 
WESTON MODEL 756. 7” > 
5 44 29 2 
3. FIRST SET OF READINGS TAKEN NOV. 14, 1957 AFTER JOB WAS IM USE 
14 WK. OR 840 LAMP OPERATING HOURS. SEE COLUMN | : ° mA a3 
7 40 27 22 
4. SECOND SET TAKEN JUN. 11, 1958, 30 WK. OR 1800 LAMP OPERATING HR. 8 45 28 23 
AFTER Ist SET. BY THIS TIME JOB WAS IN USE 44 WK. OR 2640 LAMP 9 40 27 2) 
OPERATING HR. SEE COLUMN II 10 45 28 » 
5. THIRD SET TAKEN DEC. 9, 1952, 56 WK. OR 3360 LAMP OPERATING HR. W 41 24 20 
AFTER Ist SET. BY THIS TIME JOB WAS IN USE 70 WK. OR 4200 LAMP 12 33 23 20 
OPERATING HR. SEE COLUMN III 13 4) 27 21 
6. REFLECTORS WERE NOT CLEANED DURING TEST PERIOD. - - = ~ 
| 15 43 28 20 
7. LIGHTING SYSTEM CEPRECIATION DUE TO 
DECREASED LAN? ourpuTs r ] e..... = . _ 
Sint Gn (aus | AFTER Ist SET OF READINGS | TOTAL LAMP 
DIRT CN REFLECTORS ELAPSED) LAMP OPER. HOURS OPERATING 
SHOWN AS FOLLOWS i TIME } CURING TEST 4 — J 
AVG. OF 2nd READINGS COL. Il 26.0 _ 65 OR 35% 30 WK. 1800 2600 
AVG. OF 1st READINGS COL. |! 399.70 56 WK. 3360 4200 


AVG. OF 3rd READINGS CCL. Ill 20.5 
- = .51 \ 
AVG. OF Ist READINGS COL.! 39.7 516 OR 48.4% 


1 SHIFT PER DA. 60 HR. PER WEEK 
Figure 8 — Lighting system maintenance test readings for 8-ft porcelain enameled steel reflectors with two 200-w, power 
groove fluorescent lamps operating one shift per day, 60 hours per week. 


misleading especially in the long, narrow, high buildings is made to accompanying lighting layouts where 
which characterize the industry. In most of these fixtures are mounted 34 ft above floor, in a building 42 
buildings, reflection factors of ceilings are well below ft wide and 280 ft long. 
anything found in a table on which flux of light caleu- Five different lighting systems were considered for 
lations are based. There are no light reflecting walls, this study (Figure 1) and, although some levels of 
and floors are not smooth finished surfaces having illumination shown in these examples are higher than 
reflection factors of 10 to 30 per cent but, instead, are those common to steel mills, the comparisons between 
generally covered by machinery and product with systems, and, more importantly, comparisons between 
little or no light reflecting properties. the calculations of initial illumination obtained from 
To illustrate differences in results between lighting photometric distribution curves and flux of light 
layout designs based on photometric distribution curves tables are most interesting. 
and those obtained from flux of light tables, reference Using Layout IIT as basis of comparison and assign- 


ing a load of one watt per sq ft from columns (A) 
above, to produce an average initial level of illumination 





, TAGLE un id, of 22.8 footeandle for an assumed job, the following 
Summaries of Layouts for Five Lighting Systems Illumination Data i . i 
a tia ab aaa a i lit. A ene - Sa would be required for other layouts to produce equal 
Average initial Footcandles per watt illumination: 
Footcandles per sq ft . 
Differences Layout I would require 1.85 watts per sq ft or 85 
Point by Lumen Point by Lumen between acai aa er 
point method point method (A) and (B) per cent increase 1n connecter oad. . 
Layout (A) (B) (A) (B) per cent Layout II] would require 1.49 watts per sq ft or 49 
| 24.7 29.0 12.5 14.7 16.2 per cent increase in connected load. 
Layout IV would require 1.24 watts per sq ft or 24 
I 30.2 46.5 15.2 23.5 54.6 ; ; : 
per cent increase in connected load. 
ml 118.0 126.0 22.8 24.3 6.6 Layout V would require 2.52 watts per sq ft or 252 
IV 43.0 51.0 18.7 22.2 18.7 per cent increase in connected load. 
7 eh =.8 8.2 10.9 32.9 Loads include transformers and ballasts where used. 
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PLAN el el CEILING HEIGHT - 33° 6° 
Scace MOUNTING HEIGHT = 28'- 0° ABOVE FLOOR 
LIGHTING LAYOUT DETAILS TO BOTTOM OF UNITS 
— ——— ——_—— STATION COLUMN! | COLUMN Ii | COLUMN III 
NO. OF LAMP DATA CONNECTED LOAD* ’ 82 ; 
SYMBOL | REFLECTOR UNITS NO. PER UNIT ee TOTAL LAMPS 2 7” A Ps 
i ; on) REQUIRED | OR SECTION | TYPE & RATING | REQUIRED PER unit | TOTAL 3 81 6 63 
COLOR CORRECTED MERCURY VAPOR . = . = 
PRISMATIC ] 
O GLASS 2é 1 H400-RCI MV. 20500 LUMENS ms 440 W. 102.96 K.W. 80 68 62 
mich Bay aa ow | ga 248-1 
* INCLUDES MERCURY VAPOR TRANSFORMERS | ° 73 62 56 
| 10 70 58 53 
MOTES "W 64 56 5) 
2 62 54 51 
1 TEST READINGS FOR Me STATIONS TAKER On 4ORIZOnMTAL WORK PLawe 2 -6 ABOVE FLOOR FHILLE 13 7% 64 61 
FACTORY WAS OPERATING hy 7 43 a1 
2. IMSTRUMENT COLOR AnD COSINE CORRECTED ILLUMINATION METER ~ WESTOn MODEL 756 1s 7% 66 64 
3. FIRST SET OF READINGS TAKEm JUNE 4 1957 APTER LAMPS WERE In USE 14 WEEKS OR Wl6 Laur 6 73 63 60 
OPERATING HOURS SEE COLUMH | 7 1% 64 61 
4 SECOMD SET TAKEm Jam. 9, 1958, 11 WEEKS OF 4464 AMP OPERATING 4OURS AFTER FIRST SET 18 74 sed ” 
OY THit TIME JOB WAS Im USE 45 WEEKS OR 6480 Laur OF ERATING HOURS SEE COLUMN I! bo ~ > 
5. THRO SET TAK EM APRIL 14 1958, 45 WEEKS OF 6489 Laur OP BERATING HOURS AFTER FIRST SET 
SY THIS TIME JOB WAS Im USE 9° WEEKS OF 6496 L amr OF ERATING HOURS. SEE COLUMN IT! 21 62 55 eo 
22 62 $3 45 
6 REFLECTORS WERE HOT CL EAMED OURiING TEST PERIOD 23 60 53 4 
7} THERE WERE HO LAMP REWEWALS im 5 WEEKS OF 8096 Laur OPERATING HOURS = = | = 4 
6 LIGHTING SYSTEM DEPRECIATION OVE TO 
DECREASED Lame OUTPUTS 26 0 " 66 
Oret Ow Lawrs s ae 27 64 70 AB 
O1mT Ow REFLECTOR |_APTER Is SET OF READINGS | yor. i aap 28 82 68 65 
ELAPSED | LAMP OPERATING 2” 82 67 65 
SHOwr as FOLLOWS | Te Li URS i Sasicenc nee » nm pv a2 
AVERAGE OF SECOND READINGS COL I Cie - vi WEEKS bed oaae 
aVeRace OF FinST READINGS co.1 v2 *7°" 1% * ” - Pn 
45 WEEKS 6480 8496 32 66 = ~ 
L 1 33 67 5 
AVERAGE OF THIRD READINGS COL th $7.) m 
AVERAGE OF PiRST READINGS corr rt ~ 7° °R?'% 34 64 $3 52 
3s ” $1 a 
* LIGHTING SYSTEM Cam BE RESTORED TO ORIGINAL EFFICIENCY BY % 52 47 43 
CL EaminG REFLECTORS 7.1 
ImSTALLING WHEW Laurs AVERAGE 7a = : 


3 MIF TS PER Cay, 144 HOURS PER WEEK 

















Figure 9 — Lighting system maintenance test readings for prismatic glass reflectors with 400-w, color-corrected mercury 
vapor lamps operating three shifts per day, 144 hours per week. 


Layout I—Metal shields with reflector type mercury 
vapor lamps 400-w 20,500 lumens. 

Layout Il——Metal shields with reflectorized mercury 
vapor lamps 400-w 18,000 lumens. 

Layout II] bottom. 
glass reflectors with color-correeted mercury vapor 
lamps LOOO-w 51,500 lumens. 

Layout IV—-Open bottom, slotted top porcelain en- 
ameled steel reflectors with two-8 ft power groove 
fluorescent lamps, each 200-w 15,000 lumens. 

Layout V-——Metal shields with reflectorized inean- 
descent lamps LOOO-w 16,300 lumens. 

The flux of light values differ considerably from the 
point-by-point calculations. Results of point-by-point 
calculations obtained from photometric distribution 
curves can be checked with properly calibrated cosine 
and color-corrected illumination meters after jobs are 


Open open top prismatic 


installed 

This leads to the presentation of some on the job 
tests which give good indications of the performance of 
several types of lighting systems operating in factory 
areas. These tests were not made in steel mills because 
it was impossible to find sufficient numbers and varie- 
ties of jobs conveniently located where tests could be 
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made. Eventually these field tests may be extended to 
steel mills depending upon the availability of several 
types of lighting systems in similar locations and on the 
same operating schedule. 

Enough field test material is recorded to indicate the 
comparative worth of several lighting systems on the 
basis of ability to maintain design levels of illumination 
through life and also to serve as a guide to selection of 
light source, type of reflector surface and type of re- 
flector design. These three vital parts of a lighting sys- 
tem are also of keen interest to maintenance depart- 
ments responsible for operation of lighting equipment as 
well as other electrical equipment in steel mill production 
areas. Abnormal lamp failures and continuous renewals 
of defective sockets and fixture wiring can load excessive 
and unnecessary costs on maintenance departments. 


COMPARATIVE COSTS 


announcements of 
types of reflectors 
cases there will be 


We can 
newly developed lamps and new 
for steel mill application. In most 
no guide as to whether these new and untried products 
will prove satisfactory for lighting application. To 


anticipate continuing 
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MOUNTING HEIGHT 28 FT. ABOVE FLOOR 
LIGHTING LAYOUT DETAILS 
NOTES NO. OF LAMP DATA CONNECTED LOAD* 
SYMB REFLECTOR NIT 
1. TEST READINGS FOR ALL STATIONS TAKEN ON HORIZONTAL WORK PLANE OL. | REPLECTO UNITS TNO.PER unit | y TOTAL LAMPS! bee uwit | TOTA 
REQUIRED | "Op section YPE & RATING REQUIRED UNI L 
2' 6" ABOVE FLOOR WHILE FACTORY WAS OPERATING it ; 
PRISMATIC | 
2. INSTRUMENT: COLOR AND COSINE CORRECTED ILLUMINATION METER ; Oo GLASS 138 1 | 4400-31 20000 LUMENS 138 437.510. | 60.38 KW. 
WESTON MODEL 756. HIGH BAY 1 




















3. FIRST SET OF READINGS TAKEN MARCH 14, 1957, AFTER JOBS WERE IN USE * CLUDES MV TRANSFORMERS 
7 WK. OR 1000 LAMP OPERATING HOURS. SEE COLUMN | 


4. SECOND SET TAKEN DEC. 3, 1957, 38 WK. OR 5470 LAMP OPERATING HOURS 
AFTER Ist SET. 8Y THIS TIME JOBS WERE IN USE 45 WK. OR 6470 LAMP 
































OPERATING HOURS. SEE COLUMN II 
| STATION COLUMN | COLUMN Ii | COLUMN Ili 
5. THIRD SET TAKEN APRIL 17, 1958, 19 WK. OR 1810 LAMP OPERATING HOURS | 
AFTER 2nd SET. BY THIS TIME JOBS WERE IN USE 64 WK. OR 7470 LAMP | 1 126 105 88 
OPERATING HOURS. SEE COLUMN III 2 122 105 93 
3 17 105 95 
6. REFLECTORS WERE NOT CLEANED DURING TEST PERIOD. 4 123 109 og 
7. THERE WERE NO LAMP RENEWALS IN 64 WK. OR 7470 LAMP OPERATING HOURS. 5 12 106 94 
8. LIGHTING SYSTEM DEPRECIATION DUE TO: | : a = = 
DECREASED Laue OUTPUTS ™ ; a an jo 
[ 
aay aes eee Reweee AFTER 11 SET OF READINGS cma | 9 137 119 119 
ELAPSED | LAMP OPERATING | opera TinG HOURS | 10 134 M8 8 
SHOWN AS FOLLOWS: TIME HOURS } 
r NW 135 15 % 
AVG. OF 24READINGS COL. 112g ge op 12% | 38K 5470 6470 12 131 115 ” 
AVG. OF Ist READINGS COL.! 127.3 | 13 122 15 105 
| S7 WK un 7470 4 128 16 104 
AVG. OF 3rd READINGS COL. II) _ 99.2 _ L 15 129 17 104 
AVG. OF let READINGS COL. | THs 7 0-77 OR 23% 
AVERAGE 17.3 112 99.2 




















9. LIGHTING SYSTEMS CAN BE RESTORED TO ORIGINAL EFFICIENCIES BY: 
CLEANING REFLECTORS 
INSTALLING NEW LAMPS 


Figure 10 — Lighting system maintenance test readings for prismatic glass reflectors with 400-w, color-corrected mercury 


vapor lamps operating three shifts per day, 144 hours per week. 


Figure 11 — Lighting system maintenance test readings for prismatic glass reflectors with 1000-w, color-corrected mercury 
vapor lamps operating three shifts per day, 144 hours per week. 
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LIGHTING LAYOUT DETAILS 
0 8 0 " 0 0% re T T ¥ 
} NO.OF | LAMP DATA | CONNECTED LOAD* 


ae ee ee ee ee) SYMBOL | REFLECTOR | UNITS + _ = 
| REQUIRED | NO.PER UNIT TYPE & RATING "Requires | PER unit| TOTAL 
| 
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OR SECTION | __| REQUIRED 








1 
1000 W. LAMP AREA AT LEFT 
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Pe a PRISMATIC ! T ] 
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NOTES 
1. TEST READINGS FOR ALL STALIONS TAKEN ON HORIZONTAL WORK PLANE 
2' 6" ABOVE FLOOR WHILE FACTORY WAS OPERATING . 
NI MN 
2. INSTRUMENT: COLOR AND COSINE CORRECTED ILLUMINATION METER } STATION | CoLue es | Cee 4 
WESTON MODEL 756 1 135 110 104 
3. FIRST SET OF READINGS TAKEN MARCH 14, 1957, AFTER JOBS WERE IN USE 2 166 ee 106 | 
7 WK. OR 1000 LAMP OPERATING HOURS. SEE COLUMN | 3 no a Fs 
4 8 
4. SECOND SET TAKEN DEC. 3, 1957, 38 WK. OR 5470 LAMP OPERATING HOURS 5 135 105 100 
AFTER Ist SET. BY THIS TIME JOBS WERE IM USE 45 WK. OR 6470 LAMP 
OPERATING HR. SEE COLUMN II 6 135 110 101 
7 140 115 101 
5S. THIRD SET TAKEN APRIL 17, 1958, 19 WK. OR 1810 LAMP OPERATING HOURS 8 149 118 98 
AFTER 2nd SET. BY THIS TIME JOBS WERE IN USE 64 WK. OR 7470 LAMP 136 1 102 
OPERATING HR. SEE COLUMN II! 
10 138 112 102 
6. REFLECTORS WERE NOT CLEANED DURING TEST PERIOD 
W 139 114 101 
7. THERE WERE NO LAMP RENEWALS IN 64 WK. OR 7470 LAMP OPERATING HOURS. 12 142 13 97 
| 
i 
8. LIGHTING SYSTEM DEPRECIATION DUE TO: : AVERAGE I 141.2 111.7 | 101 | 
DECREASED LAMP OUTPUTS ‘. SS —- \ 
ne pape | _AFTER Ist SET OF READINGS | TOTAL LAMP 4 
DIRT ON REFLECTORS ELAPSED | LAMP OPERATING | opeRa TING HOURS 
Tie | HOURS | 
SHOWN AS FOLLOWS: —— ' — 
anti 3B WK. | 5470 6470 
AVG. OF 2nd READINGS COL. 11 111.7 
AVG. OF let READINGS COL.1 ~ tat.2~ °79 OR 21% 57 WK 6470 7470 
| 4 
AVG. OF 3rd READINGS COL. fli 101 
AVG. OF let READINGS COL.1 ~ Tal.z~ %710OR 9% 
9. LIGHTING SYSTEMS CAN BE RESTORED TO ORIGINAL EFFICIENCIES BY: 
CLEANING REFLECTORS 
INSTALLING NEW LAMPS 
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MOUNTING HEIGHT = 20-0" 


PART PLAN 
LIGHTING LAYOUT DETAILS BASED ON 6 BAYS 40'« 50'PER BAY 
NO. OF LAMP DATA | CONNECTING LOAD* 
YMet REF F TOR UNITS } } 
REQUIRET gen nity TYPE & RATING — PER UNIT TOTAL 
Semi-direct RLM 
type ALZAK unit 
35° crosswise & a 
60 2 F96 PGI7/ CW 13000 LUMENS 120 480W 28.8 KW 


0° lengthwise 
shielding & 








25% up light 
* INCLUDES BALLAST LOAD [station | COLUMN! | COLUMN tt | COLUMN INI ] 
1 72 | 59 45 
2 7 | 57 | 44 
NOTES 3 “9 57 42 
1. TEST READINGS FOR 42 STATIONS TAKEN ON HORIZONTAL WORK PLANE : = an ee 
2'6" ABOVE FLOOR WHILE FACTORY WAS OPERATING. ‘ s ao | 2 
7 75 60 ay 
2. INSTRUMENT: COLOR AND COSINE CORRECTED ILLUMINATION METER ee so 6] 
WESTON MODEL 756. Re | 7: | po a2 
i] 
3. FIRST SET OF READINGS TAKEN DEC. 3, 1957 AFTER JOB WAS IN USE so fF oe | @ re 
6.5 WK. OR 900 LAMP OPERATING HOURS. SEE COLUMN | st 4 as 
1 i 7 58 | ‘3 
4. SECOND SET TAKEN APR. 17, 1958, 19 WK. OR 2736 LAMP OPERATING HR. s | «# | 3 " 
AFTER Ist SET BY THIS TIME JOB WAS IN USE 25.5 WK. OR 3676 LAMP » | « 54 38 
OPERATING HR SEE COLUMN I! v7 60 48 36 
18 55 43 33 
5. THIRD SET TAKEN OCT. 28, 1958, 47 WK. OR 5390 LAMP OPERATING HR. .- - he 4 ° 
AFTER Ist SET BY THIS TIME JOB WAS IN USE 53.5 WK. OR 6260 LAMP 38 
OPERATING HR SEE COLUMN III a 3s | 9 
23 | 61 | “a %6 
6. REFLECTORS WERE NOT CLEANED DURING TEST PERIOD. wu f sw | 4 44 
2 69 54 40 
7. LIGHTING SYSTEM DEPRECIATION DUE TO » | « ss | af 
DIRT ON REFLECTORS 27 6s s = 
DIRT ON LAMPS 28 “ | « 7 
LOSS IN LUMEN OUTPUTS OF LAMPS P — ie 30 5) 42 32 
| | 
sHOwN 4S FOLLOWS irre a I a, aur "fale | s 
AVG. OF 2nd READINGS COL. 1! _ 50.9 _ 3960 a1 TIME — ee 23 7 2 | « 
AVG. OF Ist READINGS COL.! ~ 64.7 ~° grey ae cere 7 . oliets 
19 wK 2736 3636 35 e | . 
AVG. OF 3rd READINGS COL. Ill 38.6 _ [a7 we 300 SCO “6290 _ a > i os 
AVG. OF 1st READINGS COL. | ay ° OR as t . po PA $2 Po 
9” 66 ay | 7 
3 SHIFTS PER DA. 6 DA. PER WK. 12-3-57 TO 4-17-58 40 “ a ” 
2 SHIFTS PER DA. 6 DA. PER WK. 4-17-58 TO 10-28-58 a s | « | - | 
42 4s | a | » | 
| Avennce] 7 | Bs La 








Figure 12 — Lighting system maintenance test readings for 8-ft porcelain enameled steel reflectors with two 200-w, power 
groove fluorescent lamps operating three shifts per day, 144 hours per week. 


compensate for the absence of definitive job pertorm- 
ince data and, in order to evaluate claims made for 
any new lamp or reflector, a complete cost analysis 
should be prepared. Material in this analysis can then 
be compared with studies for lighting systems which 
have proved records of performance. 

\ll comparative cost studies are similar in general 
outline in that items of first costs are tabulated and 
totaled 
annual owning and operating costs are then computed 


following which the elements composing 
from all segments which make up these second sets of 
comparative figures. Comparisons between different 
costs studies are then based on equal levels of illumina- 
tion evaluated for first costs and annual owning and 
operating Costs 


To serve useful purposes, cost studies must be based 
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on equal footeandle levels. If this proposition is accepted, 
the use of accurate and realistic methods of deriving 
illumination data becomes the most vital part of the 
cost comparison form. In view of the foregoing dis- 
cussion on differences between illumination data ob- 
tained from photometric distribution curves and those 
obtained from flux of light reference tables there should 
be no question as to the method calculation for any 
job for which an all-important cost study is prepared. 
Presented here is a sample comparative cost analysis 
which includes all elements making up first costs and 
annual owning and operating costs for two lighting 
systems which could be installed in a typical mill area. 
Of necessity, assumptions have been made for a num- 
ber of cost items due to the fact this type of information 


is not readily available from installations of | steel 
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~) PART PLAN 
NOTES 


CEILING HEIGHTS: 36° CCL. FJ&™M 





‘ 45° COL. L & BETWEEN G&H i T T LAMP DATA TCONNECTED LOAD*] 
MOUNTING YEIGHT. 36° 6 ABOVE FLOOR TO BOTTOMS OF FIXTURES = - | NO.OF UNITS -K———— 7 4 all 
SYMBOL | REFLECTOR REQUIRED |NO. PER UNIT] ree @ Raton TOTAL UP Slnen ent TOTAL 
TEST READINGS FOR 32 STATIONS TAKEN ON HORIZONTAL WORK PLANE | . ~ | OR SECTION . REQUIRE , 
6 ABOVE FLOOR WHILE FACTORY WAS OPERATING a en , ae T T OH 
vA diver ag 116 1 | H1000-C15 MV 51500 LUMENS 116 1085 W. 125. 86KW 
NSTRUMENT. COLOR AND COSINE CORRECTED ILLUMINATION METER ]__HIGH BA’ 1 — 1 1 J 
WESTON MOCEL 756 * INCLUDES M.V. TRANSFORMERS 
3. FIRST SET OF READINGS TAKEN JAN. 28, 1957 AFTER JOB WAS In USE l n 1 T 
21 WK. CR 3020 LAMP OPERATING HOURS SEE COLUMN I | STATION I OLUMN | | COLUMN It | COLUMN Ili | 
1 | 5 93 8s 
4. SECOND SET TAKEW CEC. 3, 1957, 45 WK. OR 6480 LAMP OPERATING HOURS AFTER ? 126 91 86 
FIRST SET BY THIS TIME JOB WAS Im USE 66 WK. OR 9500 LAMP OPERATING 3 120 87 “9 
HOURS SEE COLUMN II ‘4 105 8) 61 
a . 
. ‘ oF + . ms im ie sa . NEW IO FT. HIGH ELECTRO 
TIRE SET TAKEN APRIL 958 9 WK R18 LAMP OPERATING HOURS AFTER P _ 83 ? BROACH MACHINES CAUSE 
SECIND SET BY THIS TIME JOB WAS IN USE 86 WK.OR 11310 LAMP OPERATING 7 105 84 56 INTERFERENCE RESPONSIBLE 
4OURS SEE COLUMN III 8 ' 8s 58 FOR REDUCED READINGS AT 
9 16 87 68 STATIONS 3, 4,7, 8iN COL. 
6. REFLECTORS WER oT NED IRI ST PERIO ' - 
EFLE ERE W CLEANED DURING TEST PERIOE 20 84 THESE SUBSTANDARD READINGS 
7. THERE WERE NO LAMP RENEWALS IN 66 WEEKS OR 9500 LAMP OPERATING HOURS 1 8 86 69 porte eo AVERAGE FOR 
12 87 68 
8. LIGHTING SYSTEM DEPRECIATION DUE TC 3 105 78 75 
4 3 ? 
DECREASED LauMP OUTPUTS 1s 4 84 
CIRT Or CAMPS 
DIRT OW REFLECTORS ss i i. 
SHOWN AS FOLLOWS 18 5 83 18 
fa 9 196 80 19 
AVERAGE OF SECOND READINGS COLUMN II B15 ere 2 6 78 ”7 
AVERAGE OF FIRST READINGS COLUMN | 105.5 : 
a 82 
AVERAGE QF THIRD READINGS COLUMn Iii 2 22 ” 82 5 
68 OR 32 3 90 86 19 
AVERAGE OF FIRST READINGS COLUMN | 105.5 . : ° 
24 4 6 A) 
GHTING SYSTEM CAN BE RESTORED TO ORIGINAL 2s 10 89 68 
EFFICIENCY BY 26 116 86 67 
“ . T =< 27 106 78 62 
, .c 0 FTER FIRST 
LEANING REFLECTORS fa Te —t SET OF READINGS] ora | ayp “ ps _ - 
NSTALLING NEW LAMPS | ELAPSED | LAMP OPERATING | opera Ttinc HOURS 29 88 6 64 
= as HOURS } 0 9 78 67 
3 SHIFTS PER DAY 144 HOURS PER WEEK FIRST 45 WEEKS | 
s 
3 SHIFTS PER DAY 96 HOURS PER WEEK NEXT 19 WEEKS Bein ome sane | 1 87 68 65 
oa #290 11310 | 32 i a6 a4 58 
LED TC | eer ae | 
AVERAGE | 105.5 81.5 71.8 


Figure 13 — Lighting system maintenance test readings for prismatic glass reflectors with1000-w, color-corrected mercury 
vapor lamps operating three shifts per day, 144 hours per week. 


TABLE Ill 
Comparisons of Test Readings and Depreciations of Luminaires on Jobs Operating 





Average of Average of Depreciation Average of | Depreciation 
first set of Elapsed time second set of from first set Elapsed time third set of from first set 
Luminaire readings, readings, of readings, —— readings, of readings, 
type* footcandles Week Hour footcandles per cent Week Hour footcandles per cent 


One Shift Per Day; 60 to 65 Hours Per Week 
56.1 11 
35 


41 2665 
30 1800 


16 
48.4 


53.2 
20.5 


3510 
3360 


54 
26.0 


WWD 
OOWW 
NN Ww 


56 


Three Shifts Per Day; 144 Hours Per Week 





31 4464 61.4 
28 5470 
19 2736 
38 5470 


45 6480 


120.0 
60.9 
111.7 


— = 
Senn 
a>NNN PD 
NONNNWO—— 


141. 


105.5 81.5 


105.5 


Oo oOo DBD > > 


* Type A Luminaires: Open bottom, open top prismatic glass reflectors with 400-w, color-corrected mercury vapor lamps. 
Type B Luminaires: Open bottom, slotted top semi-matte aluminum reflectors with two 8-ft power groove fluorescent lamps. 


13 
12 
21 
21 
23 


45 
57+ 
47+ 
57} 
64 


6480 
6280 
4512 
6280 
8290 


57.1 
99.2 
38.6 
101.0 
71.8 


Type C Luminaires: Open bottom, open top prismatic glass reflectors with 1000-w, color-corrected mercury vapor lamps. 
2 shifts per day—96 hours per week the following weeks. 


+ 3 shifts per day—144 hours per week for the first 38 weeks. 
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23 
41 
29 
32 


103 









actual job 
will prove 1 


emphasized 









Reference Are 


Fixture Types 


Cost per fixtu 
No. of outlets 


No. and Cost 
Cost to instal 


Initial cost of 
No. and type 


Initial cost of 
Average _initi 


mill lighting systems. The cost study form can be used, 
however, as a check list of individual items and, where 


parative lighting layouts and cost analysis examples 


Layout Reference— 


Cost to hang and connect fixtures 
Hanging devices* (No. and cost) 


cost records are available, the analysis 
nvaluable when the final selection is made 


between a variety of lighting systems. Once more it is 


, any cost study will be as accurate as the 


footeandle calculations on which lighting designs are 
based 

SUMMARY 

The tables, illustrations, maintenance studies, com- 








TABLE IV 


presented in this paper have been based on compara- 
tively small buildings since it was convenient to use 
reference areas which could be handled in the body of 
a paper. When this reference material is projected to 
the largest industrial buildings in use today and which 
are characteristic of the steel industry, the conclusions 
are most impressive after being translated into con- 
nected lighting loads and differences in owning and 
operating costs of lighting systems. It is not uncommon 
to find a typical modern hot strip mill building with 
floor space 120 ft wide and 2100 ft long where lighting 
fixtures are to be installed clear of cranes with resultant 
mounting heights of 70 to 80 ft above work planes. 


Comparative Lighting Cost Analysis 


(High Bay Area in Typical Steel Mill Building) 


~ 42 x 280 ft = 11,760 sq ft Mounting height 37 ft 
1000-w, color-corrected mercury vapor Two 8-ft power groove fluorescent 
lamp lamps 
> (A) Open-bottom, open top prismatic (B) Open bottom, slotted top porcelain- 
glass high bay reflector enameled steel reflector 


First Costs 


No. of fixtures 


Cost per outlet and total 


Initial cost per footcandle 


28 56 
re and total (trade) $31.00 $868.00 $62.00 $3472.00 
28 56 
$15.00 420.00 $15.00 840.00 
of mercury-vapor transformers * 28 x $58.00 1624.00 
| mercury-vapor transformers * 28 x $5.00 140.00 
28 x $5.00 140.00 56 x $10.00 560.00 
tea 56 x $4.50 252.00 
system (less lamps) $3192.00 $5124.00 
of lamps 28-H1000-C15 112 F96PG17/CW 
Cost per lamp and total (List 40% Disc.) 28 < $32.70 915.60 112 < $3.90 436.80 
system (ready to operate) $4107.60 $5560.80 
al point-by-point illumination, footcandle 59 43 
$69.60 $129.30 


Annual Owning and Operating Cost 





No. of fixtures 28 56 
Watts per fixture 1085 480 
Total load in kw 30.38 26.88 
Hours in use per year —52 weeks at 144 hour 7,480 7,480 
Total kw-hr per year 227 , 240 201 , 060 
Annual energy cost at $0.01 per kwhr $2272.40 $2010.60 
Lamp life hours 7000 5000 
; 7480 7480 

No. of lamps per fixture per year 7000 1.07 5000 xX 2 = 2.99 
No. of lamps replaced per year 28 x 1.07 = 30 56 x 2.99 = 168 
Total cost of lamps replaced 30 x $32.70 981.00 168 <x $3.90 655.20 
Cost of fixture maintenance: 

For each lamp change 30 x $2.00 60.00 168 x $4.00 672.00 

For each reflector cleaning 28 x $2.00 56.00 56 x $5.00 280.00 
Amortization (10 per cent of initial cost) 319.20 512.40 
Interest and Taxes (5 per cent of initial cost) 159.60 256.20 
Annual owning and operating cost (based on 10 year life) $3848 . 20 $4386.40 
Average initial point-by-point illumination, footcandle 59 43 
Cost per footcandle to own and operate $65.20 $102.00 


Conclusions Based on Equal Initial Footcandles 


Multiply cost by 59 43 (footcandle) = 1.37 to base conclusions on equal initial footcandles. 


First costs: 
Layout (B) $5124.00 x 1.37 
Layout (A) 


Savings favoring layout (A) 1000-w mercury vapor 


Annual owning and operating costs: 
Layout (B) $4386.40 x 1.37 
Layout (A) 


Savings favoring layout (A) 1000-w mercury vapor 
Total savings at the end of amortization period (10 years): 


($21,611.50) + $3827.90 = $25,439.40 


$7019.90 
$3192.00 


$3827 . 90 


$6009.35 
$3848.20 


$2161.15 


in favor of layout (A), prismatic glass, high bay reflectors with 1000-w color-corrected mercury vapor lamps 


* If required. 
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Figure 14 — View of test area with prismatic glass reflectors 
and 400-w, color-corrected mercury vapor lamps operat- 
ing one shift per day, 65 hours per week. 


For these, the largest, as well as the smaller mill 
buildings it should be clear that all components of 
lighting systems must be analyzed in complete detail. 
The ideal approach to the selection of lamps and 
fixtures will evolve from conferences in which design 
engineers, maintenance men, plant operation —per- 
sonnel, safety supervisors and purchasing personnel 
all understand the basic requirement of providing the 
most economical and efficient lighting systems. Pen- 
alties caused by unnecessary maintenance and down- 
time of an inadequate lighting system may well be 
avoided by serious consideration by all parties econ- 
cerned during the preliminary planning stages of any 
steel mill lighting project. . 


Figure 15 — View of test area with prismatic glass reflec- 
tors and 400-w, color-corrected mercury vapor lamps op- 
erating three shifts per day, 144 hours per week. 
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Discussion 


SSeeeeeeeeeeeeeeeeeeeeeeeeeoeeeeeeee 
PRESENTED BY 


Cc. C. THOMAS, Manager, Construction Engineering Unit, 
General Electric Co., Schenectady, N. Y. 


DANIEL J. O’NEILL, Manager of Industrial Lighting, 
Holophane Co., New York, N. Y. 


A. KETVIRTIS, Group Leader, 
Foundation of Canada Engineering Corp. Ltd., 
Toronto, Ontario, Canada 


BERNARD P. FANTONE, Electrical Engineer, 
Gary Steel Works, United States Steel Corp., 
Gary, Ind. 


C. C. Thomas: The author indicates in his paper 
that a point by point lighting calculation is more ac- 
curate than a lighting flux calculation. We do not argue 
this point but believe this should be decided by the 
Illuminating Engineering Society and the American 
Standards Association. Most calculations are based on 
the luminous flux technique and the results have been 
extremely satisfactory in most applications. The point 
by point data which is presented in the paper, shows 
the lighting level on a horizontal surface. It is an ac- 
cepted fact that it is important to have good lighting on 
vertical surfaces as well as on horizontal surfaces. The 
calculations that are given do not indicate other 
“useful” illumination. 

The data shown on Table II compares horizontal foot- 
candles only. The broader distribution from fluorescent 
and some of the mercury units will result in substan- 
tially better lighting on the vertical surfaces as well as 
improved comfort and reduced shadows. 

Table II indicates the RCI color-improved mercury- 
vapor reflector lamp at 20,500 lumens for Layout No. 1. 
The photometric curve used for this calculation, 
Figure 2 shows a curve which is almost identical with 
the bare lamp curve. The metal shield indicated adds 
little to the distribution characteristics of the bare 
lamp. There are reflectors available which will control 
the distribution of this lamp and provide more light 
on the horizontal surfaces than the shield indicated in 
the data presented. 

The data presented on depreciation cannot be con- 
sidered conclusive since there is no way in which one 
system can be compared to another. Not only are dif- 
ferent burning hours provided, but the tests were con- 
ducted in different types of areas with different types 
of dirt conditions. For example, in comparing the two 
power groove installations which have 1800 burning 
hours and 2736 burning hours respectively, for the two 
types of areas, we find the first in a refractory brick 
manufacturing plant and the second in an aircraft en- 
gine assembly plant. In the first area, after 1800 hours 
of operation, we would expect a lumen depreciation of 
about 13 per cent so that the additional depreciation 
of 22 per cent must be due to dirt. In the second area, 
after 2736 hours of operation, we would expect a lumen 
depreciation of about 17 per cent. Therefore, the addi- 
tional depreciation of 4 per cent must be due to dirt in 
this area. Obviously there are substantially different 
dirt conditions in the two areas. In addition, these data 
presented do not take into account, any lamp outages 
or variation in voltage. 

The comparable lighting cost analysis, Table IV, is 
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Figure 16 — View of test area with prismatic glass reflec- 
tors and 400-w, color-corrected mercury vapor lamps op- 
erating three shifts per day, 144 hours per week. 


taken in a rather high, narrow area which would favor 
concentrated units as compared to the broader distri- 
bution from power groove type lamps. The cost data 
also present some controversial items in both the “ First 
Costs” and “Operating Costs” columns. The calcula- 
tions are based on initial footeandles rather than on 
maintained footeandles. On the basis of lamp_ per- 
formance alone, the power groove lamp has a mean 
lumen output of 80 per cent over its 5000-hr life, while 
the H 1000 C15 over a 7000-hr life has a mean lumen 
output of 68 per cent 

Lighting calculations should be based on ‘‘in service” 
conditions. Maintenance faetors should be used and 
should refleet known maintenance conditions. It is a 
matter of record that one maintenance group when 
questioned about their maintenance program in a hot 
mill replied, ‘We never clean any fixture and replace 
lamps only when carpenters can no longer see to drive 
a nail.’ It is not unusual to observe in some mill areas, 
reflectors so dirty that only the light source itself is dis- 
cernible from below. The necessity for good main- 
tenance programs, properly executed cannot be stressed 
too strongly. However, such admitted conditions as 
cited should most certainly influence the lighting caleu- 
lations and over-all costs. Through lack of maintenance, 
two major factors of waste appear. One of these in- 
volves capital investment in the installation, the other 
is in power cost. An examination of these hidden eco- 
nomic faetors indicate that these losses can mount up 
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Figure 17 — View of test area with prismatic glass reflectors 
and 1000-w, color-corrected mercury vapor lamps operat- 
ing three shifts per day, 144 hours per week. 


substantially. Let us examine a lighting installation 
whose initial level of illumination at the work plane is 
20 footeandles. If we assume that through lack of 
proper maintenance the system depreciates 50 per cent, 
the lighting level at the work plane is not now 20 
footeandles, but is 10 footeandles. 

Therefore, approximately one half the original invest- 
ment has been nullified. Furthermore, the cost of 
power for each footcandle of light delivered to the 
work plane has been doubled. 

Cranes are a major factor in high bay lighting main- 
tenance. While the actual time cranes are tied up will 
depend on the number of men involved in these fune- 
tions, its value in dollars and cents cannot be under- 
estimated. In an industry operating on a 24-hour per 
day basis in a large building this factor becomes alarm- 
ing. It is a known fact that in some industries operat- 
ing on such a schedule, lamp trimmers and maintenance 
men work at this function on Sundays, during which 
time they are paid double rate. Such a condition im- 
mediately suggests equipment of long life with a mini- 
mum of maintenance. 

The cost of lighting systems should also be weighed 
against the visual comfort they provide. In general, 
where reflected glare is not a problem, the greatest 
comfort is provided by lighting systems that use 
fluorescent lamps or use mercury or filament lamps with 
well-shielded reflectors providing some upward light. 
Where reflected glare is a problem the fluorescent light- 
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ing system affords the greatest comfort. 

Mercury systems, in general, have lower total annual 
costs than filament systems. They also have the dis- 
advantage inherent in mercury systems, that momen- 
tary power interruptions, a sudden dip of 15 per cent 
or a gradual dip of 50 per cent in voltage results in 
complete blackout. Mercury lamps will not relight until 
the lamps have cooled down and the internal vapor 
pressure becomes reduced to the point of restarting the 
are with the voltage available. The time interval is 
roughly seven minutes. It is the usual practice to include 
some incandescent or fluorescent as part of the general 
distribution to provide some degree of light during such 
periods. Some mill owners have insisted, however, 
upon a high concentration of incandescent lamps 
being used over critical areas as a safeguard for this 
condition. This factor should be weighed along with 
the cost in considering high-mounting systems. The 
choice of a fluorescent, a combination mercury-filament 
or mercury-fluorescent system adds the safety of re- 
sumption of light with restoration of power, as well as 
improvement in the color characteristics of the lighting. 

It is extremely important that accurate data to- 
gether with all the ‘‘in service’”’ factors involved should 
be used in both design and in cost computations so that 
accurate results are obtained. 

Daniel J. O’Neill: The comments by Mr. Thomas 
offer an opportunity to re-emphasize some important 
aspects of industrial lighting design and application. 

It is not the function of the Illuminating Engineer- 
ing Society or the American Standards Association to 
declare whether the point-by-point method of lighting 
calculation is more accurate or preferable to the lumen 
method. Experience in handling lighting layout designs 
and actual test readings on a variety of jobs will reveal 
that production areas of steel mills do not have light 
colored and light reflecting ceilings, walls and floors 
which may add to the general average of illumination 
through interreflections. The whole purpose of Table II 
is to show the magnitude of possible errors in lighting 
calculations for a typical production area when the 
lumen method is employed. 

References to illumination on vertical instead of 
horizontal work planes lead to confusion in this dis- 
cussion; all ASA and IES tables of recommended foot- 
candles refer to horizontal planes except for some few 
specific applications such as control boards. 

The layouts in Table II are indicative of types of 
lighting systems which are being recommended and, 
in some cases, are being installed for industrial areas 
today. Sound engineering design practice would not 
encompass a specification of reflector type lamps with 
protective metal shields which have no other function 
beyond preventing lamp breakage. It is regrettable that 
too many of these inadequate lighting jobs are being ap- 
proved and installed on the false assumption that low 
first cost, achieved by elimination of suitable reflectors, 
is the principal factor in selection of lighting equipment. 

Although a total of seven different sets of test read- 
ings on depreciation of illumination are shown in 
Table III, the results were not intended to be conclusive 
but they do point out some facts concerning the per- 
formance of various types of lamps and lighting equip- 
ment which have been hitherto unknown. The informa- 
tion in Table III is shown in two parts for a good 
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reason with one part referring to two installations 
where the operating schedule is one shift per day, 60 
to 65 hours per week. The remaining five jobs have op- 
erating schedules of three shifts per day, 144 hours per 
week in most cases and 96 hours per week for three seg- 
ments of final test readings. 

Possible explanation or the accelerated depreciation 
of the power groove fixtures in the one shift per day 
job may be traced to the operating schedule which re- 
quires six lamp starts per week while the three shift 
per day study of power groove equipment covers a 
schedule where lamps are turned on once a week and 
remain on. The penalties of short lamp life and ab- 
normal lumen output depreciation are by-products of 
frequent lamp starts. 

Atmospheric conditions are difficult to measure and 
in the case of the seven installations in Table III, two 
of them were extremely clean and five could be con- 
sidered normal for factory areas. Fixture depreciation 
is not the principal factor in these test readings, rather 
lamp depreciations show up in the 45 to 64-week test 
periods. In the case of power groove sources it is ap- 
parent that most of the loss in output can be traced to 
rapid lumen depreciation through life of these com- 
paratively new sources. 

Variations in lighting circuit voltages would not 
favor or penalize any of the jobs recorded because all 
are gaseous source installations and under-voltage or 
over-voltage will not affect the lamps as they would in 
the case of incandescent sources. Each test drawing 
states clearly that no lamps were burned out or re- 
placed nor were the fixtures cleaned during the course 
of test readings. 

The comparative lighting cost analysis in Table IV 
is labeled ‘‘High Bay Area in Typical Steel Mill Build- 
ing.’ The preface to this Table states that assumptions 
were made for a number of cost items but the cost study 
form can be used as a check list of individual items and 
job cost records can be inserted to suit a particular 
lighting study. Whether RLM type fixtures are suita- 
ble or not for a typical steel mill high bay area is out- 
side the scope of this paper but the fact is that these 
types of installations are being promoted as suitable 
and it is not unfair to show the comparisons between a 
system based on proper high bay reflector distributions 
and the RLM type distribution represented by equip- 
ment designed for use with power groove lamps. 

Everyone in the steel industry would like to have a 
complete set of reliable maintenance factors which could 
be used on lighting layouts but, in the absence of this 
material from manufacturers of lamps and _ reflectors, 
the only way a valid comparison can be made between 
several lighting layouts is on the basis of average initial 
illumination. There are no fixed maintenance schedules 
for lighting systems in steel mills and the results of 
maintenance tests in Table III are more useful than the 
assumptions which are often made when lighting sys- 
tems are being designed. 

There is full agreement with the statement of the 
maintenance problem where cranes must be used to 
service high bay lighting equipment. Performance of 
400-w and 1000-w mereury vapor lamps with quartz 
are tubes and installed in open bottom, open top re- 
flectors indicates that, on an operating schedule of 144 
hours per week, these luminaires will give satisfactory 
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service for at least one year and, in many cases, lamp 
renewals may not be required for 18 months. At lamp 
changing time the reflectors can be wiped clean and the 
lighting system will be restored to initial output when 
this simple maintenance job is performed. 

The problem of voltage regulation on circuits supply- 
ing mercury vapor lamps is not as serious as it was be- 
fore the development of regulated type transformers. On 
circuits with 120-volt primaries these regulated trans- 
formers will hold a lamp in service if there is a gradual 
or sudden dip in voltage as far down as 70 volts. Conse- 
quently, mercury vapor lighting units can be used in 
mills where there are electric are furnaces and large 
welders 

\ practical standby lighting system is always pro- 
vided for steel mill lighting where mercury vapot 
sources are selected as the principal lighting system. 
[t is now usual practice to install sufficient numbers of 
incandescent or fluorescent outlets where these fixtures 
can be maintained easily at positions near the floor. 
[n no case are these incandescent or fluorescent fixtures 
installed above cranes in recent steel mill lighting in- 
stallations. 

Visual comfort is a term which means many things to 
many people but for industrial lighting the basic design 
of the reflector is the key to the problem of direct glare, 
proper shielding of light sources, proper control of lamp 
lumens and proper control of brightness. 

Fixtures which provide 32-degree shielding to light 
sources are preferable to other fixtures which provide 
only 17-degree crosswise and 0-degree lengthwise. The 
deeper shielded fixture design eliminates direct glare 
and aids in controlling high angle light output which 
is wasteful and is often times a cause of glare. 

A. Ketvirtis: There are a few points in the paper 
which are of a debatable nature and which could lead 
to incorrect conclusions, either because of the form in 
which they are presented or the relation which the 
author established between them. 

1. Specifically, Table III, where comparison of 
luminaire depreciation is indicated, is of questionable 
value as it is not known what type of plant is in ques- 
tion. A plant where reasonably clean assembly work is 
performed cannot be compared with production of 
machine parts, where cutting equipment, welding or oil 
mist can develop a very high degree of luminaire depre- 
ciation. From the figures shown in Table IIT, it is not 
clear in what type of plant luminaires A, B and C 
were installed and what conditions are being compared; 
therefore, percentage of depreciation has very little 
meaning. 

2. The cost analysis shown in Table IV where the 
author compares two high bay lighting systems indi- 
cates that fluorescent lighting system first cost is about 
twice as high as for mereury vapor. 

Krom our own experience and from data published 
by nationally-known lighting equipment manufac- 
turers who produce mercury, fluorescent and incandes- 
cent lighting equipment, comparative first cost of 
fluorescent vs mercury systems indicates only about 20 
per cent difference. Analyzing annual operating cost, to- 
gether with first cost, the difference is even less (10 to 
15 per cent) 

Furthermore, equal footeandle levels do not provide 
a solid base for exact cost comparison, because we are 
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comparing two different types of lighting which provide 
two different types of service. 

If quality is considered, the footeandle basis of com- 
parison is inadequate, because in the case of mercury 
vapor system, reflected glare, sharp shadows, complete 
loss of lighting on voltage dip or short power interrup- 
tion, strong blue-green light component, high starting 
current and other factors are detrimental. Therefore, a 
direct cost comparison, based solely on equal foot- 
candles, is of a very debatable nature. At least, we can- 
not draw quick conclusions on cost saving. 

In selecting an economical lighting system, it is always 
necessary first to study the character of work per- 
formed in the plant and evaluate the importance of 
light quality, continuity of service, light color influ- 
ence on human mood, reflected glare and shadows and 
other factors describing lighting systems. 

Bare first or annual cost figures by far do not provide 
the answer as to which lighting system is the most 
economical. 

The plant efficiency depends not only on production 
methods, layout of equipment, organization and 
management, but also on comfort of personnel. Com- 
fortable seeing and pleasant color of light are of major 
importance in efficiency. Sacrifice of these quality fac- 
tors of lighting to the saving of first cost could result in 
continuous loss of production. 

The above aspects of Mr. O’Neill’s paper are ques- 
tioned only because it is felt that in many industrial 
lighting applications these so-called ‘‘quality factors” 
must be fairly considered if true economy is to be 
achieved. There is no intention to discredit mercury 
vapor lighting. On the contrary, we have designed mer- 
cury systems and will continue to do so since we con- 
sider mercury a valuable lighting instrument for many 
industrial uses. 

Daniel J. O’Neill: In reply to Mr. Ketvirtis the first 
point for discussion is Table III. All of the material in 
this Table came from the series of drawings on which 
test stations, reading dates and illumination values are 
recorded. The percentages of depreciation in Table ITI 
have real meaning beeause the footeandle values on 
which they are based were recorded under normal plant 
operating conditions and, if these values contradict the 
assumptions or guesses which have been made for the 
past 30 years, they point up the need for more of this 
type of realistic depreciation data. 

My comments on Table IV with regard to first costs 
and operating costs are included in the discussion of 
Mr. Thomas’ remarks. For the particular study in 
question, recent announcements regarding improve- 
ments in life and lumen maintenance of mercury vapor 
lamps will favor the element of annual owning and 
operating cost still further in favor of these sources as 
compared with 1.5-amp fluorescent sources. Not only 
is the total life increased but maintained output through 
life is up for mercury vapor sources but this is not the 
case for 1.5-amp fluorescent sources which are being 
recommended for high bay lighting today. 

Quality of lighting as the basis for comparisons of dif- 
ferent lighting systems instead of calculated average 
initial footeandles can be discussed at great length 
without any satisfactory conclusion. Perhaps the best 
way to resolve the apparent controversy on quality is 
to examine a number of mercury vapor and fluorescent 
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industrial lighting jobs which deliver approximately 
equal average initial illumination. All elements of de- 
bate regarding direct glare, reflected glare, shadows, 
color rendition and other factors can be resolved when 
these inspections are made. The appearance of colored 
objects under cool white 1.5-amp fluorescent sources is 
unchanged for the same colors under equal levels of 
illumination produced by color corrected 400-w and 
1000-w mercury vapor luminaires. 

Today we are finding increasing numbers of installa- 
tions of color-corrected mercury vapor lighting jobs in 
gymnasiums, field houses, libraries and banks. Not only 
is color rendition acceptable but the advantages of long 
life, high output, maintenance free luminaires are 
readily apparent to the owners and operators of grow- 
ing numbers of institutional and commercial establish- 
ments. 

Bernard P. Fantone: Mr. O'Neill is to be com- 
mended for his comprehensive contribution to our 
factual knowledge of industrial lighting design and per- 
formance. It is also encouraging to note that the rec- 
ommended minimum lighting-level standards will soon 
be taking a long overdue step upward. 

Table II shows a very interesting difference between 
the point-by-point and the lumen methods of calculating 
lighting levels. Failure to recognize this difference could 
conceivably result in some new lighting installations 
being made at levels considerably below the levels in- 
tended. 

The author’s on-the-job performance data will be 
greatly appreciated by those who design and maintain 
steel mill lighting systems. This type information is ex- 
tremely hard to come by, and more of it will be gladly 
welcomed. 

Mr. O’Neill’s paper raises the following questions: 

1. Does (or can) the use of special extended service 
type incandescent lamps and ultra infinite long life 
type incandescent lamps fit anywhere in the author’s 
presentation? If so, where and how? 

2. The author’s comments would be appreciated 
concerning the comparative efficiency, advantages and 
disadvantages of 3-kw mercury vapor units at. stell 
mill mounting heights over 40 ft. 

3. In connection with Figures 7 through 12, is there 
any significance in the fact that the first on-the-job test 
readings were taken anywhere from 191 to 3020 burn- 
ing hours after installation—rather than, say, 100 burn- 
ing hours after installation? 

Daniel J. O’Neill: Mr. Fantone’s comments are most 
encouraging. With the introduction of new recom- 
mended levels of illumination for industrial lighting, 


greater emphasis must be placed on the accuracy of 
initial design data. 

There are some steel mill lighting applications where 
extended life incandescent lamps are suitable. In this 
case, extended life lamps are those with life ratings over 
1000 hours. These lamps are used in standby ineandes- 
cent outlets near manways or in pedestrian tunnels. 
Other uses are reflectorized incandescent lamps for high 
level, localized lighting on specific machine applications 
such as tool grinders. 

The use of 3-kw mercury vapor lighting units at 
mounting heights over 40 ft is not reeommended today 
because of the better performance and lower installa- 
tion and operating costs of 400-w and 1000-w mercury 
vapor luminaires. In long narrow high bay applications 
the 1000-w mercury vapor luminaire will out-perform 
the 3-kw units to such a degree that four of the 3-kw 
units can be replaced by six 1000-w color-corrected mer- 
cury vapor units. 

Job test readings as indicated on Figures 16 to 22 
were made at the convenience of the plant managers 
who had supervision over these installations. It would 
have been ideal to record the initial readings after 100 
operating hours but it was impossible to arrange this 
schedule and the results of the field tests were based on 
actual plant operating schedules. 

In connection with field tests it would be useful to 
obtain additional maintenance readings which go be- 
yond the steps we have already taken. Arrangements 
should be made with plant operating people to take 
comprehensive sets of test readings on a variety of 
jobs where it will be possible to separate the elements 
of lighting system depreciation. This can be done prior 
to lamp burn out time preferably for sufficient numbers 
of bays where group lamp replacements can be made. 

One set of readings should be made before lamps are 
replaced. The second set. should be made after these old 
lamps are cleaned. The third set should be made 100 
hours after new lamps are installed. The fourth set 
should be taken after reflectors are cleaned where new 
lamps are installed. With these four sets of readings, 
the depreciation due to dirt on lamps, depreciation of 
lamps and dirt on reflectors can be obtained under ac- 
tual job operating conditions. 

Serious consideration should be given to a series of 
additional field tests for the new lighting and relighting 
installations which are part of steel mill expansion and 
modernization programs. Under proper guidance and 
with full co-operation of all parties concerned, the re- 
sults of these maintenance tests will prove invaluable 
to everyone concerned with industrial lighting. A 
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The Basic 
Oxygen Process 


Jones & Laughlin Steel Corporation 


by D. R. Loughrey, 








Coordinator of Steelmaking Operations, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 


This paper was originally presented 
before the Annual Meeting of the AIME 
al San Francisco, Calif., February 18, 
1959... . tt was subsequently pre- 
senled al the AISE Utah section with 


more recent operating data. 


bers \liquippa Works of Jones & Laughlin Steel 
Corp. Is located about twenty miles down the 
Ohio River from Pittsburgh. For many vears, this plant 
produced bessemer ingots and carbon open hearth steel 
by means of both the scrap-hotmetal and the duplex 
processes, This steel was applied on lap and butt weld 
pipe, seamless tube, light structurals, tin plate and wire 
products The hot bands for tinplate were produced at 
the Pittsburgh Works. 

Several years ago it was decided to install a strip mill 
at Aliquippa, in addition to continuous weld and electric 
weld pipe mills. This program made it necessary to pro- 
duce a minimum of 20,000 tons more steel per month at 
\liquippa with the existing iron supply, while the new 
product mix made it desirable to produce a higher per- 
centage of low nitrogen steel. In order to accomplish 
these twin objectives, the various oxygen processes 
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being used in Europe were investigated. It was decided 
that the system known as the L-D process offered the 
most economical means of producing the desired results 
with the grade of iron available at Aliquippa. These ex- 
pectations are being borne out in actual operation. The 
basic oxygen process, as it is now referred to in America, 
is capable of melting much higher percentages of scrap 
than the conventional bessemer converters, while the 
diversion of iron from the duplex operation releases 
more open hearth furnaces for melting scrap. In this 
way, the desired increase in plant capacity has been 
achieved, 

This plant began operation on November 11, 1957, 
and is presently producing 81 net tons per heat, using 
one furnace, while the other furnace is either being 
relined or standing by. In the design, allowances were 
made for the future installation of a third furnace. 

The total area occupied by the plant, not including 
the roadways or the pump house, is 300 ft by 286 ft. 
The available ground area was limited, therefore it was 
necessary to keep the plant as compact as possible. The 
building proper is 142 ft wide by 275 ft long by 148 ft 
high. The uncovered parallel serap yard is adjacent to 
the main building. Next to the scrap yard, the materials 
unloading shed, the materials tracks, the precipitator 
and the locker room occupy an area 72 ft wide by 286 
ft long. The precipitator is 95 ft above the ground and 
the stack is 150 ft high. 

The three major operating areas within the building 
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are designated as the charging aisle, furnace aisle and 
teeming aisle. Figure 1 shows the plan view of the plant, 
while Figure 2 shows the building in cross section, with 
the location of the major equipment items and the 
building elevations. 


CHARGING AISLE 


The charging aisle is 40 ft wide by 275 ft long by 125 
ft high and is serviced by one 125/25-ton, four-girder 
hot metal crane. At one end of the aisle is the hot 
metal transfer station located on the ground floor. The 
metal comes directly from the blast furnaces in 190-ton, 
self-dumping submarine type ladle cars. The transfer 
ladles rest on scales while being filled. 
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weigh hoppers, flux storage bins and the material con- 
veyors. The operation of the weigh larry car and batch 
weigh hoppers is controlled from the batching floor 
which is at an elevation of 75 ft. The feeder platform, 
elevation 93 ft, has the skip hoist discharge hopper and 


feeder for the distribution conveyor. The storage 
gallery, at an elevation of 107 ft, gives access to the 


traveling belt tripper and conveyor. 

Flux materials are brought to the plant in bottom 
dump hopper cars or trucks and enter the conveyor 
system through the track hopper shown Figure 1. 
There are two additional setout tracks for materials 
cars. An underground conveyor empties the track 
hopper and discharges into the skip hoist bucket. A 
single bucket skip hoist elevates the material into the 
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Figure 3—The raw 
materials are distrib- 
uted by a conveyor 
system. 
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tripper distributes the material into the proper overhead 
bin. The conveyor system is designed to enable the 
material transfer to be accomplished on a one-turn basis. 
The overhead storage bins are located midway between 
the two furnaces and are of sufficient capacity to main- 
tain continuous production with materials being re- 
ceived in carload lots and the conveyor system operating 
on a one-turn basis. A self propelled weigh larry car, 
servicing both furnaces, is used to weigh out the initial 
flux charge and this ear discharges through a chute 
directly into the furnace. Any additional flux added 
during the blowing period is weighed by separate 
stationary weigh hoppers which allow the larry car to be 
recharged with no loss of time between blows. 

The charging floor, at an elevation of 25 ft, extends 
from the furnace end of the building to a point midway 
between the second furnace and the location of a future 
third furnace. On this floor are the control pulpits, of- 
fices, instrument repair shop and the serap charging car 
and tracks (Figure 1). The serap charging car has four 
individually tilting scrap boxes and is moved from the 
scrap receiving position to the furnaces by an electric 
mule, Duplicate tracks and scrap scales have been pro- 
vided for the addition of a second scrap charging ear 
when a third furnace is installed. Prepared scrap is 
transferred by magnet from gondola cars to the serap 
charging car which is positioned on the scrap seales and 
the weight of each box is recorded. The charging car 1s 
then positioned in front of the furnace, which is turned 
toward the car at about 60 degrees, and the appropriate 
number of boxes of scrap are charged into the furnace by 
moving the car so that the box to be charged is directly 
in front of the furnace mouth. After the scrap is charged, 
the furnace is rotated forward in order to distribute it 
over the furnace bottom. The furnace is then returned 
back to the charging position where the charging crane 
has the hot metal ladle in position to pour into the fur- 
nace. 

\t the furnace end of the charging aisle is a three-ton 
elevator which services the ground floor, charging floor, 
batching floor and the storage gallery. This elevator is 
used to transport maintenance materials, tools and 


equipment. 
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FURNACE AISLE 


The furnace aisle is 40 ft wide by 275 ft long by 148 
ft high at the lance hoist enclosures. Between the lance 
houses, the roof has a normal slope (Figure 2). At ground 
level, beneath the furnaces, are the transfer tracks for 
the steel ladles and the slag pots. The steel ladles are 
moved from the furnace aisle to the teeming aisle by a 
self-propelled transfer car. This car is powered by an 
electric motor through a cable reel arrangement. 
During the tapping of the furnace or the transfer from 
the furnace aisle to the teeming aisle, the car can be 
controlled either from the control pulpit or a station at 
the teeming aisle side of the charging floor. When the 
furnace is down for relining, the car is moved to the 
other furnace transfer track, which clears the track area 
to facilitate clean-up. The slag pots are handled on the 
existing narrow gage (36-in.) track system. A locomotive 
is employed to position the slag pots under the furnaces 
as well as to remove them to the slag dump. The elec- 
trical control houses extend across this aisle. 

The furnaces are made of steel plates 114 in. thick, 
fabricated and welded, and can be removed from the 
trunnion rings by the service crane. They are 26 ft-9 
in. long and 17 ft-8 in. in diameter. They weigh 
116 tons unlined. The trunnion ring is fabricated from 
2 in. plates and weighs 80 tons. 

The service crane is a 125/25-ton, four-girder type 
which could be used for charging hot metal into the 
furnaces by merely installing a pouring pit and scales 
at the hot metal station in the furnace aisle. The crane 
runway is designed so that it will carry a 200-ton 
crane in the event it is desired to lift lined furnaces to a 
relining stand in the future. 

The furnaces are designated as the eccentric type 
due to the fact that the plane of the mouth is not 
perpendicular to the vertical axis of the furnace. The 
furnace has a removable nose section that is bolted to 
the body and the body is secured to the trunnion ring 
by wedge bolts. Under the present operation and 
relining procedure, it is not necessary to remove the 
nose section. The trunnions are fitted with anti- 
friction bearings and a single gear reducer unit drives 


lron and Steel Engineer, December, 1959 








the furnace through a fiexible coupling. There are two 
130-hp mill type drive motors, either of which are 
capable of operating the furnace under normal over- 
load conditions. The furnaces can be turned through 
360 degrees and are controlled by means of variable- 
voltage systems. Each furnace has an identical system 
and it is possible to operate either furnace from either 
control system. A tap-hole is located on the short side 
of the nose cone, 5!9 ft back from the lip. During 
pouring, the furnace is turned toward the teeming 
aisle to a degree which keeps the top of the slag layer 
at the furnace lip. In this way the slag is effectively 
prevented from entering the ladle with the steel. 

The fume hoods over the furnaces are made up of 
water-cooled panels. These panels are connected to 
provide parallel water channels with the water moving 
upwardly. A welded pipe structure not only supports the 
individual cooling panels, but also serves as the cooling 
water supply and return lines. Each vertical water 
channel is made up of three separate panels and there is 
a separate inlet and outlet connection for each chan- 
nel. 

The hood is supported by a wall crane which enables 
it to be moved away from the mouth of the furnace 
during the relining. With the hood in the operating 
position it abuts the spark box in which the large 
particles of dust and slag are removed and the exhaust 
gases are cooled and conditioned. The upper portion of 
the spark box is water-cooled and contains the gas- 
cooling water spray nozzles. The lower portion is 
refractory lined and has provision for retaining the 
large particulate matter, while the fine dust particles 
that are removed by this initial treatment are carried 
off by the excess water. The gas exit from the spark box 
is near the top and, therefore, the gas flow goes through 
a 180-degree direction reversal which removes the 
excess entrained water. The ducts from each spark box 
enter a header on the outside of the building and 
thence to the precipitator. The design of the hood 
system was complicated by the desire to keep the 
service crane as low as possible. 

The oxygen lances, 45 ft-8 in. long by 5!4 in. out- 
side diameter, copper-tipped, are water-cooled and 
have a dual hoist arrangement which permits immedi- 
ate replacement of a lance that becomes defective. 
Additional lances are stored adjacent to the lance 
hoists so that the replacement of defective lances is a 
simple operation of disconnecting the water and oxygen 
hoses and then connecting the new lance. The lance 
hoists have motorized trolleys and are located so that 
in the up-position, the bottom of the lance clears the 
service crane trolley. In normal operation the lance is 
raised to a point to clear the hood. The lance, when 
lowered, enters the hood through a funnel-shaped open- 
ing and, when at the proper elevation, lance clamps 
are actuated to hold the lance firmly in position during 
the blowing period. 

The normal operation of the lances is controlled 
from the control pulpit where there are lance position 
indicators which show the vertical height of the 
lance. The lance hoists have multiple step controls so 
that high speeds can be used for the initial movement 
and low speed used for exact positioning. Appropri- 
ate interlocks have been included to protect against 
improper operation of the lance in relation to the 
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furnace position, oxygen or water flow, lance clamp 
actuation, ete. 

There is a control pulpit adjacent to each furnace 
from which most of the operating functions can be 
controlled. The pulpit operator in many cases receives 
his instructions by hand signals from someone on the 
operating floor. In addition, a public address system is 
used to communicate with those people not within 
sight of the control pulpit. There are also separate 
operating stations for the ladle transfer cars and lance 
hoists and, through means of interlocks, the control 
of this equipment can be transferred from the pulpit 
to the station adjacent to the equipment. Appropri- 
ate recording and indicating instruments have been 
installed to assist in the operation of the plant. 

The ladle additions in tote boxes. plus brick and other 
relining materials, are brought to the furnace aisle by 
railroad car or truck. The service crane places the 
boxes or pallets where required. Alloys are weighed 
from the tote boxes and shoveled into the ladles. 


TEEMING AISLE 


The teeming aisle is 62 ft wide by 275 ft long by 71 
ft high and is serviced by two 125/25-ton, four-girder 
teeming cranes. 

All the normal pouring and ladle repair operations 
found in the open hearth are done in this aisle. The 
stopper-rod oven and ladle repair station are located 
at the opposite end of the aisle from the pouring plat- 
form (Figure 1). A 36-in. narrow gage diesel locomotive 
is used to pull the mold cars away from the pouring 
platform. This aisle may be extended when necessary 
to provide for an additional pouring platform. 

A spur track at the teeming platform provides 
space for pots to receive ladle slag. 


SCRAP YARD 


The scrap yard (Figure 1), outside and adjacent to 
the building, is 86 ft wide by 250 ft long by 50 ft to 
the crane rails and is serviced by one 20-ton single 
hook magnet crane. Very little ground area was al- 
located for scrap storage as the normal procedure is to 
receive scrap in gondola cars for transfer directly to 
the scrap charging car. This eliminates an intermediate 
scrap handling operation. Sufficient trackage has been 
provided to spot twelve cars of scrap which is approx- 
imately one day’s requirement. The charging floor 
extends into the serap yard 36 ft, which permits the 
scrap charging car to be positioned under the scrap 
crane. The car then remains on the scale until the 
heat in progress has been blown. After the heat tem- 
perature has been taken, the scrap charge is then 
trimmed to the required weight. 


DUST COLLECTION SYSTEM 


The exhaust gas from the furnaces passes through 
the hood and ductwork previously mentioned and 
crosses the scrap yard at an elevation of 69 ft and 
then to the precipitator. Water-cooled dampers close 
off the duct to the furnace which is not in use. The 
precipitator is made up of two parallel units of three 
sections each, and each section has two dust collec- 
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tion hoppers. As the gas enters the transition section, 
some of the larger particles are removed due to the 
change in gas velocity and, therefore, a hopper is 
installed in the plenum chamber. All of the hoppers 
discharge into a conveyor system that carries the 
dust to a common bin for removal. 

The building framing consists of bolted structural 
steel members and was designed so that the lateral 
loads were carried on the end walls of the building. 
The building exterior consists of currugated galva- 
nized iron siding fastened to the purlins by studs. 
Building and equipment foundations rest on cost-in- 
place piles driven to 50-ton bearing. For ease of instal- 
lation of a third furnace, piles and pile caps were 
installed during initial construction. 

suilding ventilation is natural draft and is provided 
by means of gravity roof ventilators and fixed wall 
louvers. Offices, pulpits and crane cabs are air condi- 
tioned. 

Inside the building, the oxygen distribution system 
consists of copper pipe with nonferrous fittings for 
sufety reasons. Oxygen valves are provided with ratings 
higher than normally would be required. Steam piping, 
compressed air piping, gas piping and domestic water 
piping are conventional. Service water is provided 
from the existing plant system to a pump house located 
aut the southwest corner of the plant. The water pres- 
sure is raised to a total head of about 160 ft. Two 
operating pumps and one standby pump with neces- 
sary strainers are installed. The service water distribu- 
tion system is conventional with the exception of the 
lance cooling water portion. This consists of a closed 
system wherein the lance cooling water is recycled and 
heat is abstracted by means of a water-to-water heat 
exchanger. 

In the operating areas, lighting consists of incandes- 
cent high bay lights for a general lighting level of 
15-footeandles. Fluorescent fixtures are provided in the 
offices, control rooms and in the instrument repair 
shop. 

A separate wash room is located at the northwest 
end of the serap yard, and contains lockers and other 
facilities for 200 men. The unit is a conerete block 
structure with interior of glazed tile. 


FURNACE LINING 


When a furnace comes off for lining, the following 


time cycle is generally required: 


S hours cooling. 
16 to 24 hours skulling out by use of a telescopic 
boom tractor. 
l6 to 24 hours burning off serap and repairing 
shell. 
56 hours relining with eight men. 


96 to 112. hours total time. 


The permanent lining in the furnace consists of 
burned magnesite brick, laid 4!9 in. on the sides, 
with two soldier courses keyed in an inverted arch on 
the bottom. This lining is seldom damaged in opera- 
tion. Its total weight is 58 tons. 

The working lining at present consists of tar-bonded, 
dolomite brick with about 55 per cent magnesia con- 
tent. These brick are made by outside suppliers shortly 
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before they are needed. This avoids hydration damage. 
The brick are wrapped in wax paper, covered with a 
cardboard carton and palletized for shipment by truck. 

The working lining of tar-dolomite brick is as fol- 
lows: 

18 in. on bottom. All the bottom brick are secured 
from dropping out during dumping operations by a 
steel retaining ring 1319 x 114 in. welded to the shell. 

Twelve courses on the sides, in the metal holding 
area, 221% in. thick, consisting of 9 in. plus 1344 in. 
brick, 414 in. thick. 

From this point to the knuckle of the cone, the brick 
lining is 18 in. thick. On the side walls, from the bottom 
to the knuckle, 4 in. of tar-dolomite ramming mix is 
used between the permanent and working linings. 

The cone is lined with 16 x 3-in. thick brick. 

On the charging side of the furnace, a 30-course 
panel, 27 in. thick, is used to reduce the erosion effect 
from charging the scrap and hot metal. 

The tap hole is formed with magnesite brick and has a 
5-in. hole. This hole is repiped about once every 40 
heats, requiring 15 minutes to accomplish. 

The brick in the working lining weighs 118 tons, 
while the ramming mix weighs 34 tons, giving a total 
weight in the working lining of 152 tons. 


BURNING IN 


Burning the lining in is delayed until the furnace is 
to be used. For this purpose, ten coke salamanders, 
each holding 250 pounds of coke, are placed in a row on 
the batching floor above the furnaces with a gas line 
running underneath them. When ready to start a 
furnace, incandescent coke from these salamanders, 
totaling 2500 lb, is dumped down the chute into the 
furnace. The lance is then lowered into the vessel and 
8 to 10 psi of oxygen pressure is used. In 45 minutes to 
one hour and a half, the lining is burned in. The furnace 
is then ready for operation. 


OXYGEN GENERATING PLANT 


The oxygen plant consists of two units, each capable 
of producing 115 tons of 9915 per cent purity oxygen 
per day. It is known as a mixed cycle plant, producing 
high pressure oxygen at 2500 psi and low pressure at 
150 psi. Thus, each unit produces 112 tons of gaseous 
oxygen and three tons of liquid oxygen per day. 

The storage capacity of the plant is 500,000 cu ft of 
gaseous oxygen and the equivalent of 6,000,000 cu ft 
as liquid oxygen. 

A pressure of 450 psi is maintained in the oxygen 
line up to the furnace building. From this point, it is 
reduced to 225 psi. Oxygen pressure into the lances is 
then regulated to any desired amount by controls in 
the operating pulpit. 

At the present time, a lance life of over 400 heats is 
being experienced. In most cases, minor repairs will 
place the lance in good operating condition again. 


BLOWING PROCEDURE 

The iron being used in the basic oxygen process at 
Aliquippa is low-manganese basic quality. The analysis 
is 0.90 to 1.70 per cent silicon, 0.40 to 0.50 per cent 
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manganese, 0.050 per cent maximum sulphur, 0.125 
per cent phosphorus. On account of the short haul 
from the blast furnaces, iron temperatures under 
regular circumstances are good. 

The operators have developed an experience chart 
which related the iron temperature and silicon con- 
tent to the amount of coolant scrap required. In this 
regard, an effort is made to control the temperature 
from the beginning of the blow, rather than adding 
coolants during the blowing process. This insures 
against a fast temperature rise which will contribute 
to residual silicon in the finished steel. 

When the necessary amount of scrap has been as- 
certained, generally amounting to 26 to 32 per cent 
of the metallic charge, it is charged into the furnace as 
previously described. Following the scrap, the iron is 
immediately poured into the furnace, which is then 
raised to a vertical position. The oxygen lance is 
lowered and the oxygen is turned on to a flow of 5000 
to 6000 cfm and a pressure between 140 and 160 psi. 
When the lance has reached the desired distance from 
the surface of the metal, it is clamped in position. This 
distance may vary from 60 to 100 in., depending upon 
the blowing qualities of the iron, type of serap being 
used, ete., which is a result of operating experience. 
Under usual or normal conditions, the lance distance is 
about 70 in. above the metal surface. 

Shortly after the lance has been positioned, a “‘light”’ 
will be obtained and the blowing reactions will begin. 
About one minute after the “‘light,”’ the desired quantity 
of lime, spar and scale are dumped down the retract- 
able chute from the batching floor. These fluxes are 
calculated to give a finished slag with a “V” value of 
2.8 to 3.0. After the flux additions, the blowing proceeds 
uninterrupted to the end. No limestone coolant. is 
being used. 

The end point of the blow on fully blown low carbon 
steel is determined by the visual drop in the flame, 
accompanied by a definite change in the sound being 
emitted from the furnace. An added check is the meas- 
urement of the oxygen usage. End point control is 
just as accurate, and more easily attained, in the basic 
oxygen process than is the case with the conventional 
acid bessemer process. Higher carbon steels can be 
made by catching the carbon coming down. This is 
done by a visual observation and measurement of the 
blowing time for a given iron analysis, and can be 
regulated to a ten point range below the desired finish 
carbon. The metal is then recarbed similarly to open 
hearth practice. Experience has shown that 0.50 per 
cent carbon steels can be made with a phosphorus 
content under 0.020 per cent. 

When the end point has been reached, the oxygen is 
shut off, the clamps are released, and the lance is 
retracted through the hood. The furnace is then rotated 
toward the charging floor until the slag is even with 
the lip. The slag quantity, amounting to about 250 
lb per ton of steel, makes it unnecessary to devant at 
this point, such as is done with the high phosphorus 
irons used in European practice. The temperature of 
the bath is then taken with a platinum immersion 
thermocouple. The desirable temperature range for 
low earbon steel is 2910 to 2940 F. This is somewhat 
higher than open hearth temperatures because of the 
smaller mass of steel in the ladle. 
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If the temperature is above the tapping range, a 
calculated corrective amount of light scrap is added 
and the vessel is rotated to distribute it in the bath. 
When the scrap is melted, a matter of several minutes, 
another temperature measurement is taken. 

If the temperature is slightly on the cold side, it 
may be brought within range by immediately re- 
blowing for a short period. However, if the temperature 
deficiency is considerable, due to a big delay, it may be 
necessary to give the furnace a “drink” of hot metal 
before reblowing. When reblowing is necessary, 200 |b 
of carbo-coke is added to the bath before blowing. The 
gases thus created purge the furnace of air before 
the oxygen exposes the surface of the metal. This 
prevents nitrogen absorption in the bath, which might 
otherwise amount to three or four points. Temperature 
control and correction can be readily accomplished and 
is therefore principally an effort to reduce mill delay. 
With proper experience, this delay can be reduced to a 
very small fraction of one per cent of the total operating 
time. 

In the case of fully blown metal, it is not necessary 
to take a preliminary steel test before tapping. How- 
ever, when steel over 0.15 per cent carbon is required, 
a carbometer test is taken as soon as a correct tempera- 
ture reading has been obtained. Any error can be 
adjusted in a few minutes by jiggering and/or re- 
blowing. 

When the temperature and carbon are found to be 
correct, the furnace is rotated to a position facing the 
teeming aisle. The furnace is lowered until the slag ap- 
proaches the lip and the metal flows into the ladle 
without slag contamination. Alloys are shoveled into 
the ladle in the same manner as with small open 
hearth heats. The ladle transfer car is then moved into 
the teeming aisle, where the ladle is picked up by the 
teeming crane. From this point on, the teeming opera- 
tion is carried out in the same manner as conventionally 
practiced with similar grades of steel in the open hearth. 
Because of the small individual heat size, two heats are 
poured with each nozzle, using a new stopper for the 
second heat. 

With an original manganese content in the iron of 
0.40 to 0.50 per cent, the residual manganese on fully 
blown heats is generally found to be between 0.10 and 
0.14 per cent. With higher carbon heats, over 0.15 
per cent carbon, the range is generally from 0.22 to 
0.30 per cent residual manganese. A maximum of 
0.42 per cent has been obtained. 

After the furnace has been emptied, it is occasionally 
necessary to clean some debris from the nose, or some 
scrap from the lance, but generally the next heat can 
be charged immediately. 


OPERATING STATISTICS 


As every mill operator knows, starting up a new 
producing unit entails much hard work and many 
tribulations before a smooth working operation is 
achieved. It could be expected that this situation 
would be exceptionally adverse when the new unit 
involved a relatively novel and unfamiliar process. 
However, the operating personnel at the basic oxygen 
plant, with the co-operation of the contracting engineers, 
are rapidly improving their knowledge and operat- 
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TABLE | 
I SD, bk ok cds cccvccsavesnvcvonen 75,575 
a stch sta cakawea tekned hae Kawa 907 
Average weight per heat, net tons.................. 83.20 
Average time per heat (tap-to-tap) min............. 46.21 
Average tons per hour (tap-to-tap)................. 107.96 
Average time per heat (charge-to-tap) min.......... 34.45 
Average tons per hour (charge-to-tap).............. 145.14 
Average blowing time (oxygen on), min............ 20.81 
Total oxygen consumed, cu ft................... 119,437,000 
Oxygen consumed per heat, cu ft................ 131,684 
Oxygen consumed per ton, cu ft................. 1,615 
Per cent 
Furnace charge Tons of charge 
Steel scrap 27,171 31.44 
Hot metal 58 , 657 67.86 
Scale 605 .70 
Total furnace charge 86,433 100.00 
Pounds per 
Alloys Lb ton 
Ferro-manganese 901 ,000 11.92 
All other alloys 113,000 1.50 
Fluxes 
Lime 9,936,000 131.5 
Spar 600,000 7.9 
Gross charge Fe, 
Yield Tons per cent per cent 
Ingots 75,575 86.93 91.37 
Skulls 1,577 1.81 1.44 
Butts 1,200 1.38 1.45 
Dust 742 0.85 0.59 
Total yield 79,094 90.97 94.85 
Unaccountable loss 7,846 9.03 5.15 
Lining life (3 months, Feb., March, April, 1959) (10 Linings) 
Average heats per lining......... 193.59 (Maximum 271) 
Average tons per lining.......... 16,039 
LD OF BVIOK DOF 10M... oo. cc ccecees 19.05 


Lance life (3 months, Feb., March, April, 1959) 
Average number of heats per lance. 850 (Maximum 1136) 


ing dexterity. Each month shows a decided improve- 
ment in almost every category over the previous 
month, and the end does not appear yet to be in sight. 
Where improvement is so rapid, it is difficult to pre- 
sent data which is completely up to date in a report of 
this nature. However, the data presented is as nearly 
contemporary as is possible under the circumstances. 

The design capacity of this plant is 63,000 net tons 
of ingots per month on full operation. It is now operat- 
Ing twenty turns per week, with the results in Table I, 
for April, 1959: 


FORCE 


The foree for twenty turns per week operation 
consists of 209 men. Of these, between 50 and 75 men 
are split maintenance people who also perform work 
in the open hearth and bessemer. 


CHEMISTRY 


The basic oxygen process has proved to be very 
efficient in the reduction of phosphorus and sulphur. 
(Chemical results for April, 1960, have shown: 


0.010 per cent. 
0.017 per cent. 
0.005 per cent. 


\verage phosphorus 
\verage sulphur 
\verage nitrogen 
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The breakdown of nitrogen results Is as follows: 


0.002 per cent N» 
or under. 

per cent No. 

0.004 per cent Ne 
or over. Some 4 
per cent of these 
were on reblown 
heats. Maximum 
was 0.006 per 
cent. 


ER ee ee 


54 per cent 0.003 
23 per cent 


METALLURGY 


Metallurgically, the steel produced by this process 
has proved to be of excellent quality in all the grades 
where it has been applied. This includes low carbon 
grades for hot and cold rolled sheets, tinplate, welded 
pipe and soft wire for welding, cold forming, extrusion, 
etc. Higher carbon grades include light structurals 
and seamless tubes up to 0.40 per cent carbon. 

The steel is very ductile and withstands bending 
tests easily. The low sulphurs obtained are exceptionally 
beneficial for welding wire. 

In making continuous weld pipe, slit strip is used. 
Because of the contact heating in this process, segrega- 
tion is less serious, and the basic oxygen steel is per- 
forming well. The ductility of basic oxygen steel 
renders it liable to tearing, with regular dies, in the 
pipe threading operation. However, this was easily 
overcome by changing the design of the dies. 

For application on tin-plate bands, this steel has 
been very satisfactory. Steel defects have been less 
and resistance to corrosion, as established by the 
“pickle lag’ test, has been greater than open hearth 
steel. 

Rods for welding wire, hog wire, cold heading and 
extrusion have been excellent. 

The major percentage distribution of tonnage to 
date has been as follows: 


Continuous weld pipe 22 
Tinplate bands 62 
Rod mill, for wire 10 
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The remaining 6 per cent goes into experiments on 
drawing quality sheets, seamless tube, hot bands for 
outside sale and light structural steel, such as junior 


beams, angles, ete. 


SUMMARY 


The basic Oxygen process chosen to be used at Ali- 
quippa has proved to be very satisfactory and entirely 
adequate for handling the relatively low phosphorus 
iron produced from the ores which are available in 
America. Its speed of operation; ease of control; 
lining life; reduction of phosphorus and sulphur; 
scrap melting ability (where it is desired to use scrap 
rather than soft ore as a coolant); and finally the 
quality of its end product, are justifying the confidence 
placed in this process by the Jones & Laughlin Steel 


Corp. a 
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Granite C 


by A. W. Schlechte, 

Chief Electrical Engineer 

and R. G. Nolan, 

Electrical Engineer 

Granite City Steel Co., 

Granite City, Ill. 

and R. M. Peeples, 

Supervisory Engineer Control Dept., 
and D. E. Rea, 

Application Engineer, Elecirical Application Dept., 
Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 


eee some of the outstanding beneficial 
lechniques tn doubling horsepower were: 
(7) oxygen powder lancing of concrete 
foundations, (2) use of prefabricated beam 
construction, (3) use of false ceiling 


and installation of new bus prior to shutdown 


(4) use of drill jigs, and (5) use of 


the computer for study . . 
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ity Doubles Horsepower 


of Tandem Cold Milt 


N 1954, Granite City Steel began investigating possi- 
bilities of expanding existing cold mill facilities. The 
purpose of this expansion was to meet increased demand 
for cold-rolled steel in the company’s market area. This 
increase in tonnage could be obtained either by install- 
ing a new cold reduction mill or repowering the existing 
f-stand mill. A balance between existing hot rolled, 
pickled and cold-rolled finishing facilities had to be 
taken into account as well as economic considerations. 
An increase of 30 per cent production over the annual 
600,000 tons of cold strip product fitted this balance 
and produced sufficient capacity to meet the immediate 
future sales requirements. 

A detailed horsepower study, based on present mill 
power requirements, that is, hphr per ton, was under- 
taken to determine if the present mill could be modified 
to meet this increase in production. Approximately 65 
per cent of the product to be rolled would be in the sheet 
gages, which indicated that an increase in the base speed 
of the mill would result in a substantial tonnage in- 
crease. 

The average tonnages for the three general groups of 
products rolled were 35 tons per hour for tinplate, 65 
tons per hour for strong barn (galvanized product), 90 
tons per hour for sheets. 

The limitations of the mill spindles, roll necks, and 
speed of the drive motors indicated 3600 fpm to be the 
maximum top speed allowable. A preliminary check of 
horsepower requirements for representative gages to be 
rolled and a speed cone were made, based on these limi- 
tations. The preliminary study indicated 5000 hp would 
be required on No. 3 and No. 4 stands and greater than 
the existing 2500 hp on No. 2 stand. After this an inertia 
study was made indicating 2500 hp required for No. 1 
stand, 5000 hp double armature for No. 2, 5000 hp 
double armature for No. 3 stand, 5000 hp triple arma- 
ture for No. 4 stand and 1200 hp double armature drive 
for the tension reel. 
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Figure 1 — Original 
arrangement of elec- 
trical equipment is 
here shown. 
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Based on winding a 72-in. maximum outside diameter 
coil, it was then estimated that average tinplate pro- 
duetion would be 50 tons per hour, strong barn 95 tons 
per hour, and average sheet 130 tons per hour. An esti- 
mate of total cost showed that repowering of the mill 
would be approximatley 20 per cent of the cost of new 
mill equipment and buildings. From the horsepower and 
economic study made, it was decided to proceed with a 
more detailed engineering study of revamping the pres- 


ent mill, originally installed in 1947. 


MECHANICAL REQUIREMENTS 


\ study of mill spindles, couplings, coolant source, 


- diameter coil, coolant piping, 


tension reel for 72-in 
foundations (removal and installation) extending pres- 
ent control basement, equipment location in the base- 
ment, bus bar and conduits, serewdowns, bearing lubri- 
cation, had to be considered. 

\ careful evaluation of the strip lubrication systems 
suggested that additional facilities would not be eco- 
nomically sound. By changing piping and orifices, the 
pressure was increased in the existing system. 

lhe rolling solution system was improved by adding a 
second water softener and increasing the proportioning 
pump setup output. This paper does not detail all the 
changes to the spray system on the mill, but econsidera- 
ble improvement was obtained by relocating both entry 
and delivery nozzles on the water and oil spray headers. 
This piping was done in three weeks of shutdown time, 
is all of the mill piping was replaced. It was a tight fit, 
ind several pretabricated headers were found to ob- 
struct operator’s view or passage in between the stands. 


Field changes were made without complications. 


ELECTRICAL REQUIREMENTS 
\ diagram of the original arrangement of the electri- 
cal equipment is shown in Figure 1. This arrangement, 


one of the first to employ the individual generator 
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scheme, helped greatly in simplifying the electrical 
changes made. A 1500-hp, 438 /750-rpm, 750-volt motor 
and gear units were used for No. | stand; 2500-hp, 
150/300-rpm, 750-volt motor direct driven for No. 2 
stand; 2500-hp, 225, 450-rpm, 750-volt motor for No. 3 
stand; 2500-hp, 300/570-rpm, 750-volt motor for No. 4 
stand; and a 600-hp, 200/700-rpm, 750-volt motor was 
used for the tension reel. The main motor-generator set 
consisted of three 2000-kw, 514-rpm, 750-volt genera- 
tors for No. 2, 3 and 4 stands; a 1250-kw, 514-rpm, 750- 
volt generator for No. 1; 500-kw, 514-rpm, 750-volt 
generator for the tension reel; and a 12,000-hp, 6900- 
volt, three-phase, 60-cycle, 514-rpm, 80 per cent power 
factor, synchronous drive motor. 

The motor-generator set is located to the right of the 
motors, with the control and exciter sets directly be- 


Figure 2 — Schematic shows original control. 
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neath in a pressurized basement. A completely recir- 
culating ventilating system was used with fin-type 
coolers and electrostatic air cleaner for 10 per cent 
make-up. 

Figure shows the original machine and control 
schematic layout. Each stand generator was supplied 
from a two-stage rotating regulator. All were identified 
rating and characteristic. These machines in turn ob- 
tained reference excitation from a common master ex- 
citer responsive to the mill rheostat. The rotating regu- 
lator control winding across each generator armature 
completed a voltage regulating loop, and the small auxi- 
liary machine supplied a compensating IR and _ bias 
voltage in the regulator loop. Motor excitation was ob- 
tained from a second exciter set. Reel motor control was 
conventional rotating current regulation with follower 
rheostat cemf regulation. None of the major loops were 
equipped with circuit breakers but were equipped with 
3000 and 6000 ampere contactors. 

The revamped arrangement of the drive motors is 
shown in Figure 3. The No. 2 stand motor was moved to 
the No. 1 stand location, with the 1500-hp motor and 
gear unit removed from service. Field pole shimming 


) 


was changed to give a speed range of 144/32: 
this motor. A new single-bearing motor, duplicate of the 
old No. 3 stand motor, was built and installed between 
the mill and the old motor to drive No. 2 stand. This 
arrangement made it possible to use the thrust bearing 
of the existing motor and an extra heavy shaft in the 
new motor to transmit the additional torques required. 
The result is a three-bearing, double-armature drive 
rated 5000-hp, 750-volt, 225/450-rpm. 

This same procedure was followed for No. 3 stand 


} rpm for 


drive using a new single-bearing motor in conjunction 
with the old No. 4 stand drive motor. The motor on No. 
3 stand is now 5000-hp, 750-volt, 300/570-rpm, three- 
bearing, double-armature. A new 5000-hp, 750-volt, 
350/725-rpm, four-bearing, triple-armature motor is 
used to drive No. 4 stand. The 600-hp tension reel motor 
and its associated 500-kw generator were removed from 
the mill and used as the tension reel drive equipment on 
a 56-in. sheet temper mill repowered during this same 
time. A new 1200-hp, 750-volt, 200/700-rpm, three- 
bearing, double-armature motor drives the new tension 
reel. Inertia and speed range dictated the use of double 
Each armature rated 375 


is 


armature construction. 


Figure 4 — Motor generator set was modified and a new unit was added. 
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Figure 5— Regulating equipment was supplied in en- 
closed fan ventilated cubicles. 


volts to allow a series connection to be employed. 

The main motor venerator set used betore repowerlg 
was modified and a new set added as shown in Figure 4. 

he 1250-kw generator is now used to power the new 
tension reel motor. A new 2000-kw generator was in- 
stalled where the 500-kw generator was removed. One 
of the 2000-kw generators powers one half of No. 3 
stand, two furnish No. 2 stand power, and the added 
2000-kw generator supplied the other one half of No. 3 
stand power. The new motor-generator set has three 
2000-kw, 750-volt, 5l4-rpm generators to supply the 
No. | stand and the No. 4 stand power. This set, known 
as Set B, is driven by an 8500-hp, 6900-volt, three- 
phase, 60-cycle, 5l4-rpm, 80 per cent power factor, 
synchronous motor and uses full voltage starting. 

To use as much original equipment as possible, it was 
decided that cascading of two motor-generator loops 
would be the most advantageous procedure to follow on 
stands 2 and 3. This decision was obtained by weighing 


the difficulties involved in paralleling existing generators 


Figure 6 — Revamped 


and equalizing the characteristics of new and old ma- 
chines. The supporting regulating system originally in- 
stalled on stand | was large enough to handle 2000 kw, 
while the original primary equipment was also large 
enough to handle 2000 kw. Therefore, little change was 
required. With the addition of a new loop for stand 3, 
consisting of a new motor and generator, it would have 
been possible at this stage to have converted stands 1, 
2 and 3 by merely cascading all existing machinery with 
their regulating sets, plus adding one new loop and a 
new rotating regulater control. However, while accom- 
plishing the change, it was planned also to improve the 
regulating system as much as possible and obtain the 
benefits of modern technology in regulating work. Mag- 
netic preamplifiers were to be added ahead of the exist- 
ing rotating regulator exciters for this purpose. Since 
additional power requirement of stand 4 necessitated 
the support of two new generators, it was also necessary 
to add an additional regulating set. Further examina- 
tion of load balance problems indicated that it would be 
necessary to balance loads between generators on stand 
!, motors on stand 4, and, as a precaution, the motors 
on stands 2 and 3. This meant the addition of more new 
equipment. 

A computer study analysis of the various possibilities 
indicated there were disadvantages in using existing 
equipment due to ceiling voltage limitations on the ex- 
citers. The logical approach seemed to be to divert the 
existing rotating equipment to load balancing duties and 
apply an entirely new regulating system to the control 
of generator voltage. The magnetic amplifier approach 
with direct excitation of the generator field, it was de- 
cided, offered the best possibility of optimum results. A 
high frequency supply of the conventional 400-cycle 
type was then added to further increase optimum possi- 
bilities. 

The new regulating equipment was supplied in en- 








arrangements of 
Stands 2 and 3 are 
similar. 
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closed fan-ventilated cubicles with a complete metering 
system on the front—this is shown in Figure 5. A 400- 
cycle motor-generator set with two 100-kva units in 
parallel were installed for power supply. New primary 
circuit breakers were cut into the bus and the old con- 
tactors converted to dynamic braking service. New 
stand motor field rheostats were added. One new exciter 
set was supplied for additional exitation purposes, and 
a complete new reel control was added to the existing 
switchboard. 

Figure 6 shows the revamped arrangement of stands 
2 and 3 which are similar. Stand 1 is a simple motor- 
generator loop. Figure 7 shows the new parallel arrange- 
ment of stand 4; Figure 8 shows some of the over-all in- 
stallation. 

Since the horsepower capacity was doubled, the 
ventilating system requirements were also doubled. A 
new air cleaner make-up supply room was installed at 
the opposite end of the basement from the existing 
supply. Cooler and fan capacity were arranged with all 
the existing equipment used and new equipment added 
as required. 


PRESHUTDOWN CONSTRUCTION 
AND INSTALLATION 


Preshutdown construction and installation began a 
year previous to shutdown of the mill. At one time it 
was contemplated making the required changes one 
stand at a time and operating as a three-stand mill. 
This plan required a two-week shutdown in order to 
put in the new tension reel and change over the control 
regulating circuit. Tinplate and lighter sheet gages 
could not be rolled during this time when the mill was 
operated as a three-stand mill. This plan was dropped 
for these reasons. In the year preceding shutdown, 72 
per cent of the 78,834 man-hours total for construction 
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had been completed. This work before shutdown kept 
the actual downtime to three weeks, from March 17 to 
April 8, 1958. As the planned preshutdown construction 
procecded, additional time-saving ideas were conceived 
through the ingenuity of the personnel involved in the 
actual construction work. Painting existing wiring to be 
removed from the control board using templates for 
drilling stud locations for new devices, installing new 
bus on temporary hangers attached to the false ceiling 
are a few examples. The basic procedure used to keep 
shutdown time to a minimum called for installation of 
much new equipment before shutdown. The mill was 
kept operating on a 20-turn basis up to February 17, 
after which 21 turns a week were utilized to stockpile 
orders until March 17. 

The new motor-generator set B was installed after the 
basement was extended and foundations poured. After 
installation of this set, No. 1 stand motor support was 
switched to a 2000-kw generator on this set. The ten- 
sion reel motor was transferred to the 1250-kw generitor 


Figure 8 — Some of the over-all installation is here shown. 
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Figure 9 — Workmen are chipping away concrete wall in 
preparation for installation of foundation beams. 


on the motor-generator set A and the 500-kw generator 
removed. The foundation of set A was then modified to 
accommodate the new 2000-kw generator to be in- 
stalled. The yoke of this new 2000-kw generator was 
set in place. The armature of the new generator had a 
heavier shaft to transmit the additional torque and had 
to be installed next to the 12,000-hp drive motor. 

During a regular Sunday down turn, the old genera- 
tor armature was installed in the new voke at the end of 
the set, and the new armature placed in the old yoke 
next to the 12,000-hp motor. Drill jigs were used to 
assure matched coupling bolt holes and save the addi- 
tional time that would have been required to install 
fitted coupling bolts. The main motor-generator sets 
were completely changed before shutdown. 

\ false ceiling was constructed under the drive motor 
area to allow work to proceed in the basement while con- 
crete floor was being removed from the drive motor 
area. During this same period, prestressed concrete piles 
of 40-ton capacity each were placed at the back end of 
the drive motor area and the concrete wall chipped 
away in preparation for the installation of foundation 
beams, as shown in Figure 9. An 8-in. and 10-in. cast iron 
water line had previously been relocated to clear the 
pile area. 

\ new sump for roll coolant solution (igure 10) was 
built to collect the additional solution required when 
operating at higher speeds. The sump is required to 
collect the used coolant solution, and two 25-hp low- 
head pumps were installed to raise the coolant to the 
sewer system. Prestressed concrete pipe, 24 in. in diam- 
eter, was used to install the new 275-ft sewer line, to 
connect with the outside sewer system which was at a 
higher elevation than the mill coolant sump. 

\ 1500-ft, 24-in. diameter water main of prestressed 
concrete pipe was installed to bring 5000 gpm from the 
main water supply reservoir. Two 600-hp pumps were 
used at the reservoir for this purpose. 

Prefabrication of the foundation beams was com- 
pleted with bus bars and ventilation duet work included 
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Figure 10— A new sump had to be built for the rolling 
coolant solution. 
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Figure 11 — Foundation beams were prefabricated. 


as shown in Figure 11, which happens to be for No. 1 
stand. Wide flange beams with 36-in. web and weighing 
300 lb per linear foot were used as the main supports 
and in the No. 2, No. 3, No. 4 stand and reel spanned the 
complete basement width. 

A cross-sectional view of the No. 4 stand foundation 
and motor assembly is shown in igure 12. This section 
weighs 15.4 tons. The old motor foundation area, shown 
on the left, was lowered to carry the front of the beam 
foundation. The prestressed concrete piling and rear 
basement wall are shown on the right. The existing con- 
trol board is also shown. The new primary panel and 
100-cycle magnetic amplifiers and motor-generator set 
are installed between the existing control board and the 
old motor foundation. 

New bus bars were installed in the basement and 
temporary hangers were used to support the bus under 
the false ceiling. Cables were used as temporary bus 
during this period while the mill was operating. The 
100-cycle magnetic amplifier and motor-generator set 
were installed and field tested by using the extra genera- 
tors on motor-generator set B, which were not yet re- 
quired for operation. The existing wiring on the second- 
ary control board was color-coded to indicate removal, 
change or remain as is. New wiring was pulled to the 
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Figure 12 — Cross section of No. 4 stand foundation and motor assembly. 


control cabinets in existing conduit as required, and 
cable baskets were used for wiring in the basement. 
New rheostat assemblies and exciter sets were installed 
and wired also as shown in Figure 13. 

A complete change in motor and generator coolers 
and fans was made using motor-generator set A coolers 
and fans for set B and installing new equipment for 
set A. An additional cooler and fan were installed for 
the motors to compensate for the additional capacity. 
The new make-up air cleaner and fan are located in the 
extension of the basement beyond set B. 


SHUTDOWN CONSTRUCTION 


Shutdown on March 17 began the 3-week, 24 hours-a- 
day period to install the new drive motors, complete 
changeover of control regulation system, reworking the 
control board and cabinets, installing and connecting 
new coolant piping on the mill, changing entry coil box 
and winding reel equipment and checking and testing 
the new equipment before start-up on April 7. Com- 
plete repairs were scheduled at this time to pinions and 
stands, as well as to all other equipment which indicated 
wear. 

A before-and-after picture of the mill is sh6wn in 
Figures 14 and 15. Figure 14 is the mil] during the shut- 
down period with new piping being installed. Figure 15 
is two weeks later, rolling the first turn after start-up. 

The first step in motor construction was the removal 
of No. 1 stand motor and gear shown in Figure 16. The 
other stand and tension reel motors were removed and 
the necessary portion of the concrete foundation re- 
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moved by oxygen lancing, which reduced the corre- 
sponding amount of concrete needed to rebuild the foun- 
dations. Figure 17 is an over-all view of the beam 
foundations with the motor bases installed, looking from 
No. 1 stand. Three-quarter-in. machine pads were used 
on the bottom of the motor bases on bolt hole locations, 
permitting easy line-up and grouting between the 
beams and motor bases. Figure 18 is the same view with 
the motors installed on the beams before ventilating 
covers were installed and the concrete floor poured. The 
motor-generator sets can be seen in the background. 
The existing belt wrapper was modified from hydrau- 


Figure 13 — New rheostat assemblies and exciter sets were 
installed. 
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lic to motor operation. The coil buggy elevator was 
modified allowing 72-in. coils to be wound on the tension 
reel mandrel. The entry coil box was also modified for 
72-in. diameter coils —again all material had been pre- 
pared in advance. 





Figure 15 — Mill is rolling on first turn after start-up. 


Figure 16— First step in motor construction was to 
remove No. 1 stand motor and gear. 


Figure 19 is a general view of the basement taken 
during the shutdown period. 

Close quarters required ‘‘shoe horn” engineering to 
install the new equipment in the existing space. The 
double run of bus bars is shown, along with the primary 
board on the left foreground and the 400-cycle mag- 
netic amplifier panels in the background. The existing 
secondary control board is being reworked on the 
right. An inside view of a typical magnetic amplifier is 
shown in Figure 20. 


SUMMARY 


The authors believe several of the techniques used to 
accomplish the repowering of the mill to be of general 
interest. 

Oxygen powder lancing of the concrete foundations 
(Figure 21) saved considerable man-hours and elimi- 
nated the need of blasting in areas that would endanger 
valuable equipment, although some blasting was used 
to advantage under No. 1 stand gear drive. 

The use of prefabricated beam construction for 
foundations, similar to steam turbine installations, kept 
downtime to a minimum. 

The use of false ceiling and installation of new bus, 
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Figure 17— Motor bases have been installed on beam 


foundations. 


Figure 18— Ten drive motors furnish 18,700 hp to the 
four stands and tension reel. 
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Figure 19 — Much work had to be done in the basement 
during the shutdown period. 
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Figure 20 — Inside of typical magnetic amplifier. 


Figure 21— Oxygen powder lancing saved many man- 
hours. 
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Figure 22 — Typical step response of generator voltage to 
a five per cent change in reference. 


previous to shutdown, saved many hours of mill down- 
time. Cables were used as a temporary hook-up during 
this period. 

The use of drill jigs on both the new generator and 
armatures used for No. 2 and No. 3 stands helped save 
time during installation. 

The value of using a computer board study was again 
proved and !cd to the changeover from rotating ampli- 
fiers to 400-cycle static regulators. Figure 22 is a brush 
oscillograph trace made with the equipment on the test 
floor showing a typical step response of generator volt- 
age to a 5 per cent step change of reference. The over- 
all selection of this type of regulating system and drive 
equipment is borne out by the very favorable reaction 
of the mill operating personnel. The fast response and 
smoothness of the mill operation have been proved 
during the last five months of operation. 

The mill start-up on the first turn was indeed a real 
satisfaction to all the people involved in planning, con- 
struction, installation and operation of repowering the 
mill. 


Discussion 


SCOHOHOHSHSHOSHSHSHSHSHSHHSHSHHSHSHHOHSESCESOEEEEE® 
PRESENTED BY 

W. E. MILLER, Manager, 

Metal Rolling & Processing Engineering, 


Industrial Engineering Section, 
General Electric Co., Schenectady, N. Y. 


R. G. NOLAN, Electrical Engineer, 
Granite City Steel Co., 
Granite City, III. 


D. E. REA, Application Engineer, 
Electrical Application Dept., 
Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 


ALONZO F. KENYON, Advisory Engineer, 
Industrial Engineering Dept., 
Westinghouse Electric Corp., 

East Pittsburgh, Pa. 


R. M. PEEPLES, 
Supervisory Engineer Control Dept., 
Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 


J. F. TEPOLT, Superintendent, 
Cold Mill, Granite City Steel Co., 
Granite City, III. 


W. E. Miller: This paper is significant because it is 
another proof that increased level of electrification can 
be the most economical approach to increased produc- 
tion on existing facilities. 

We certainly are in agreement with the authors on the 
wisdom of modernizing the basic regulating systems 
when revamping such a mill. However, I did not note 
anything in the paper or in their presentation pertain- 
ing to the installation or use of automatic gage control. 
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In this day of automation and interest in program- 
ming and automatic gage control, I would be interested 
in the author’s comments as to the use of noncontacting 
gages on the mill and whether or not they do have auto- 
matic gage control or what their interest or plans are in 
that respect. 

R. G. Nolan: We did not want to discuss a lot of this 
work which we did not consider as a revamp. We have 
contact gages after the first stand and fourth stand. We 
did put an x-ray gage on the delivery end of the fourth 
stand as a recorder and as a checkup on the contact 


ue 


puge 

D. E. Rea: An investigation of gage control was made 
during the engineering phase of this revamp. Gage con- 
trol for the hot strip mill was considered at the same 
time. The result of these studies indicated gage control 
on the hot strip mill would be most advantageous and 
possibly eliminate the need for extensive gage control on 
the cold mill. This plan was followed. The hot strip mill 
gage control will be operating shortly, which will deter- 
mine to what extent gage control on the cold mill is re- 
quired 

Alonzo F. Kenyon: The authors are to be congratu- 
lated on their excellent paper describing the equipment 
and methods of installation to practically double the 
drive capacity and increase the mill speed by 20 per 
cent, on this four-stand tandem cold reduction strip 
mull 

Such il changeover on i round-the-clock crash pro- 
gram basis always presents many challenges, and com- 
pletion on schedule brings a sense of satisfaction to all 
participants. We may surmise that other steel com- 
panies are envious that Granite City had sufficient 
orders during the Spring of 1958 to necessitate such a 
fast changeover as Mr. Nolan has described. 

One thing I note is that, although the drive capacity 
Was approximately doubled, the mill delivery speed at 
motor base speed apparently Was Increased only about 
17 per cent and at motor top speed about 27 per cent. 
However, it was estimated this would increase the mill 
output capacity for heavy gage sheets by 50 per cent or 
more as the doubled power would enable rolling at some 
weakened field speed whereas previously the heavy 
schedules had to be rolled at practically base speed be- 
cause of the insufficient drive capacity. 

We also note the use of 100-cvcle magnetic amplifier 
voltage regulator control to directly excite the stand 
power supply generators, without using intervening 


exciters. This is the system of stand generator voltage 
regulator control developed and applied by us on seven 
large tandem cold reduction strip mills, and it is in- 
teresting that Mr. Nolan and his associates settled on a 
similar system as best meeting the requirements for the 
Granite City mill. 

I would like to ask Mr. Nolan the reason for using 
two 100-kva alternators operating in parallel rather 
than a single larger alternator. 

Another interesting feature of the Granite City in- 
stallation is the extensive use of prefabricated structural 
beams to provide supports for the new motor drives, 
prefabricated bus for main electrical connections and 
prefabricated ventilating ducts. Such advance prefab- 
rication undoubtedly can be utilized for impressive 
time-saving on a large changeover job. Installation of 
such large machines on structural steel supports is un- 
usual, but is feasible, if the steel work is properly de- 
signed. 

R. M. Peeples: The two 100-kva, 400-cycle alterna- 
tors are oversized slightly to enable the mill to operate 
at reduced speed on one machine alone. Since the whole 
mill control is dependent on these machines, this flexi- 
bility and saving in spares, made this the better engi- 
neering and economic choice. 

J. F. Tepolt: As outlined in Mr. Nolan’s paper the 
mill was repowered to provide for an increase of approxi- 
mately 30 per cent in over-all tonnage with a maximum 
speed of 3500 to 3600 fpm on lighter gage material. On 
several individual turns we have approached and in 
some cases even surpassed the estimated figures of 50 
tons per hour on tinplate, 95 tons per hour on strong- 
barn and 130 tons per hour on sheet production. Speeds 
of 3250 fpm have been attained on 0.0156-in. strongbarn 
and the mill still had a reserve of speed and po wer. One 
of our problems in attaining higher speeds was the 
proper application of water and oil for strip ubricant 
and cooling of rolls. To accomplish this, water sprays 
were relocated for better utilization of the higher pres- 
sures required for roll coolant, while oil spray pressures 
were increased and orifice openings changed for better 
impinging of oil on surface of strip. Running speeds were 
increased by degrees in order to properly co-ordinate 
work of mill crews to the faster rate of production. With 
the speeds we have thus far attained and the reserve of 
power that we still have, I feel that the mill wil! be able 
to meet or surpass the goals set forth in the expansion 


prograin. & 











1936 1937 


1941 1942 








There is a demand for copies of the following Yearly Proceedings: 


1938 1939 1940 


1943 1949 1952 


If your copies are not in use please get in touch with us. 


ASSOCIATION OF IRON AND STEEL ENGINEERS, 1010 EMPIRE BLDG., PITTSBURGH 22, PA. 























126 


Iron and Steel Engineer, December, 1959 











Fig 


lron 








| = —o 


we EE _CESSSEE 5 


* 


me Deed a 
= 3 E 


wa 4 
ae ~ 2 . hi 


tem: * 





Figure 1 — The sheet and tin mill at the Pittsburg works has grown markedly in the past few years. 


Quality Control at Pittsburg Works 


.... by keeping all personnel constantly aware of the details 


that make up good product, quality ts markedly improved .. . . 


HE term ‘‘quality control” is a familiar one. Quality 
is essential to all suecessful enterprises, regardless 


by G. A. Jedenoff, of whether the effort is directed toward the supply of 
services, materials or to finished products. 

General Superintendent Each of us in the steel industry may have a different 

Pittsburg Works responsibility with respect to the quality of our com- 


pany’s product, but all of us are intimately concerned 
with it. The sales and metallurgical departments con- 
United States Steel Corp. tinually appraise the requirement for product quality, 
which is a vital consideration in determining what prod- 
ucts are required. Engineering is charged with the 
design of the product and the facilities with which it is 
produced in order to meet quality requirements. 


Columbia-Geneva Steel Div. 


Pittsburg, Calif. 
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Figure 2— Hot rolled coils are produced at Geneva and 
shipped to Pittsburg for further processing. 


Operating management has supervision over the people 
and processes which directly control quality. The main- 
tenance department is responsible for maintaining 
equipment in proper operating condition. The metallur- 
gical department establishes manufacturing practices, 
performs physical inspection, conducts research and 
development studies and maintains technical service 
contacts with customers. It is evident then, that there 
are a great many facets to an effective quality control 
program. Space does not permit discussion of each of 
these facets and this paper will be able to touch only on 
a few of the more significant aspects. 

Today’s market requires maintenance of good stand- 
ards if we are to continue to satisfy our customers. 
\ product which meets minimum specification limits 
is not good enough to hold our share of business from 
the metalworking industry. This fact is well recognized 


Figure 3 — The first operation at the Pittsburg works is the 
continuous pickling. 








in the United States Steel Corporation objective, which 
reads in part as follows: 


“To make and sell quality products competitively, 
and to perform those functions at the lowest attain- 
able cost consistent with sound management policies, 


so as to return an adequate profit after taxes for 


services rendered.”’ 


The attainment of this objective requires full co- 
ordination of all departments of the company at all 
levels and so does the success of the quality control 
effort, which is essential to this business philosophy. 
Based on this premise, the quality control program at 
Pittsburg Works utilizes the combined skills and respon- 
sibilities of both line and staff groups to achieve maxi- 
mum effectiveness, although the final responsibility 
for quality is placed in the line organization. 

This discussion covers one important phase of this 
program as we see it at Pittsburg Works and describes 
the main principles of our single objective quality pro- 
gram. This program is built around the following ap- 
proach to any quality problem: 


|. Spot the critical quality situation. 
2. Get the facts. 

3. Analyze the facts. 

1. Develop a better quality method. 
5. Install the better quality method. 


Illustrations have been chosen that relate particularly 
to flat rolled products, because sheets and tinplate 
account for the largest portion of the total output of the 
Pittsburg plant. 

Figure 1 indicates a general view of the Pittsburg 
sheet and tin mill. 

In this aerial photograph, the large group of buildings 
in the background house the sheet and tin mill, which 
was constructed in 1948, nearly doubled in capacity 
in 1951, and has been considerably enlarged twice since 
that date. 

The hot rolled coils shown in Figure 2 were produced 
at Geneva Works and shipped by rail from Provo to 
Pittsburg for further processing. Because all flat rolled 
products made at Pittsburg are produced from Geneva 
coils, we are their largest customer and quality observer. 

The first process at Pittsburg Works is the continuous 
pickling operation (Figure 3). In this operation the 
material is processed through acid tanks where the 
scale is removed and the strip is side trimmed to width, 
oiled and recoiled. The strip is oiled to provide a lubri- 
cant for the tremendous pressures and speeds involved 
in the cold reduction process, and to protect material 
from surface oxidation. 

After recoiling, the pickled and oiled coils are cold 
reduced to the desired gage or thickness on either a 
t-stand mill (Figure 4) if the material is intended for 
sheet products, or on a 5-stand mill if for tin mill 
products. 

Following the product flow from the 4-stand mill 
into the sheet finishing department, the continuous 
coating line is the major producing unit (I igure 5). 
Cold reduced coils are continuously cleaned, annealed 
and galvanized on this line. Construction plans for a 
second line to increase capacity, especially in the heavy 
gage products, were announced recently. 

Turning to tin mill products, coils rolled to gage on 
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Figure 4 — Sheet is rolled on the 4-stand tandem mill. 





Figure 6 — Surface characteristics and quality are largely 
dependent on the temper mill operation. 


the 5-stand cold reduction mill are cleaned, batch 
annealed and then processed through temper mills 
such as the one shown in Figure 6. The strip is extended 
by one half to two and a half per cent to improve the 
shape, temper and surface characteristics. 

Today, most tinplate is produced on electrolytic 
tinning lines such as the line pictured in Figure 7. Tem- 
per rolled coils are side trimmed and delivered to this 
line which performs the operations of cleaning, electro- 
plating, chemical treating and oiling. The product can 
be delivered as cut sheets or in coil form for the manu- 
facture of cans and other containers. 

The facilities which have been described are just a 
few located at Pittsburg Works. These facilities are 
among the most available for the production of sheets 
and tinplate. Many quality control features are involved 
such as noncontact radiation thickness gages arranged 
to control automatically the gage of cold rolled strip 
to extremely close tolerances, pin-hole detectors which 
count and reject sheets with holes as small as half-mil 
in diameter, beta-ray gages to measure continuously 
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Figure 5 — The continuous coating line is a major produc- 
ing unit. 


Figure 7— Electrolytic tinplate is a major product at 
Pittsburg. 


and record the thickness of tin coating deposited on 
steel strip, and take-up reels which automatically con 
trol the pattern and alinement of the coiled strip. 

These and many other devices too numerous to men- 
tion here are an important part of the quality program. 
The engineering and operating people are continually 
developing and designing improvements to these facil- 
ities to improve the quality of products. 

The operation of these facilities requires a wide range 
of skills. The operating force must become familiar with 
each unit, learning its design principles and capacity 
limitations. The safest and most efficient methods must 
be developed and taught to the crews. Maintenance 
requirements must be determined; and, appropriate 
standard manufacturing practices and inspection and 
testing procedures must be established to insure the 
best possible quality of the end product. 

The management and the actual performance of 
these functions are the principal tasks of all of us at 
Pittsburg Works. Our facilities, practices, methods and 
procedures have been standardized and published in 
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Figure 8—Such apparently simple operations as coil 
handling can have an important effect on quality. 


various manuals, and are under continual study in order 
to improve our quality control practices. Objectives 
have been established for every important phase of the 
operation and actual performance is regularly measured 
against these standards. 

At this point it might be said that we have accumu- 
lated all the facilities, skills and knowledge necessary to 
assure success of the venture—but this statement is not 
entirely true. These things that we have so far discussed 

re but tools, and suecess depends not only on how ade- 
quate they are, but also on how well they are managed 
and operated by people. 

The degree of suecess achieved in quality control, as 
in most phases of business, depends upon the effective- 
ness of people from the top of the organization down to 
the mill sweepers. First, in order to get the best per- 
formance of the management group, it has been neces- 
sary to provide a definite plan for the selection, place- 
ment and development of our management personnel. 
Such aformal program has been in effect for almost five 
years. Since the process of management involves ‘‘get- 
ting things done through people,” it is almost impossible 
to talk about quality control or any other phase of our 
business without some reference to it. Without going 
into details, our program has two main aspects. The 
first and most important, is the assignment to each 
supervisor of the responsibility for the development of 
his subordinates. This responsibility must be under- 
stood and accepted by each supervisor, and it cannot 
be delegated to staff departments. Second, our pro- 
gram provides for supplemental training and develop- 
mental activities off the job. It is in this area that we 
make use of staff help and outside educational facilities. 
Specifically, the training or coaching which is required 
s determined by periodic appraisals made of every 


nanagement member. 
Probably the most important principle of our pro- 
gram is that training programs and techniques do not 


develop people. People develop themselves and this 
development most often takes place on the job where 
performance is the criterion of success. 

Therefore, in the case of quality control, our program 
places primary emphasis on the line operator’s responsi- 
bility for quality rather than on the inspection depart- 
ment. It is our belief that better products can be pro- 
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duced more efficiently if quality is built into, rather than 
inspected into them. Physical quality control devices 
and inspectors can identify defects after they occur, but 
the real objective is to produce a quality product in the 
first place. Just as in other fields of industrial endeavor, 
the success of this program depends in large measure 
upon the motivation of people. 

People often are motivated by the attitudes of those 
around them, by the kinds of direction and training they 
receive, and through communications with others. 
Organization charts, job descriptions and standard pro- 
cedures are, again, useful tools, as are the other supple- 
mental techniques referred to earlier, but in themselves 
do not create the kind of atmosphere necessary to the 
success of our quality program. Its success depends on 
the quality consciousness of each employee, which 
comes from job instruction and continued demonstra- 
tion of the importance of quality to the customer, the 
company and to himself. At Pittsburg Works we try to 
instruct and communicate with each individual work- 
man, using specific examples to focus attention on 
current problems and corrective action. Many different 
approaches are used in this effort to help people to 
produce quality goods. Some of these approaches are 
continuing and involve on-the-job-development and 
training which was mentioned earlier, while others are 
flexible and may be added to, changed or deleted as 
best suits the current situation. 

Because product quality depends upon how well each 
employee performs his job, a good deal of training is 
required, particularly during periods of change in 
operating levels. 

Early this year our operating departments prepared 
job quality guides for each occupation to assist super- 
visors in training new or transferred employees. A 
typical occupation and its corresponding job quality 
guide are shown in Figure 8. The man shown is eperating 
a 30,000-lb capacity ram truck, delivering cold reduced 


Figure 9 — A job-quality guide outlines procedures for the 
ram truck operator of Figure 8. 
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and temper rolled coils from stock to the No. 1 sheet 
shear line. 

This job quality guide (Figure 9) covers the occupa- 
tion shown in the previous illustration. The column 
headings include the work element involved, that is, 
the specific operation involved in each step of operating 
the tractor, the potential quality problems at each step, 
and the quality precautions which the tractor operator 
must take. One important aspect in preparing these 
guides is the active participation of the wage employees 
regularly assigned to the jobs. Thus, when guides like 
this one are reviewed by the foremen with each newly 
assigned employee, specific training can be given in 
order to minimize the possibility of overlooking instruc- 
tion on important quality problems. 

As a further technique, signs such as those shown in 
Figure 10, are prominently displayed throughout 
the sheet and tin mill to stress the importance of quality 
control. 

The operating departments receive invaluable assist- 
ance in the matter of quality control from the metal- 
lurgy and inspection department. A great deal of this 
help of course is in the form of constant, informal com- 
munication by inspectors and quality observers with 
operators. In addition, this department co-operates in 
other ways to keep the quality problem clearly in focus. 
kor example, as part of our single objective quality 
program, the works metallurgist conducts a weekly 
quality meeting each Tuesday, attended by the super- 
intendents and general foremen of all three sheet and 
tin mill departments—cold reduction, sheet finishing 
and tin finishing. 

Metallurgical representatives include the general 
supervisor-metallurgy and the general supervisor- 
inspection and testing for the sheet and tin mill. Each 
operating superintendent reviews his quality perform- 
ance for the preceding week, reporting on the con- 
dition of incoming material, rejections and causes, 
deviations and yield performance. Charts are projected 
of statistics for the more important quality problems, 
usually ten to fifteen in number, showing weekly and 
monthly performance objective. 
Figure 11 is typical of the form of this presentation. 


against a specific 


As each of these charts is shown, particular attention 
is paid to trend causes, and the required corrective ac- 
tion is discussed. From these discussions comes first- 
hand quality control information valuable to all oper- 
ating supervisors and employees. As each item is 
brought under control—that is, meets or exceeds the 
established objective—its display may be discontinued 
in favor of another problem. 

Our operating departments co-ordinate in other Ways, 
too, and often set up novel ways of their own to em- 
phasize the importance of product quality. Illustrative 
of this kind of approach is the daily meeting held in the 
tin finishing department, attended by line operators, 
foremen, inspectors, metallurgical supervisors and 
department heads. This group gathers informally at 
11:00 Am on the mill floor around a table on which 
samples from the previous 24 hours production have 
been assembled. These samples are compared with 
known standards, and the causes for deviation and 
suggested corrective action are discussed. About once 
each week a service metallurgist attends this meeting, 
bringing samples of in-process material from customer 
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Figure 10 — Signs are used as constant reminders to the 
personnel. 


plants to illustrate particular quality problems. Figure 
12 shows one of these meetings in progress. 

Here a product metallurgist is pointing out damage 
to the lacquer coating of a tinned sheet which occurred 
in a can manufacturer’s plant because it was not flat 
and touched the frame on which it was conveyed 
through a drying oven. 

While these meetings rarely last longer than fifteen 
minutes, the informality and ability to illustrate by 
example make them immensely valuable in communi- 
cating and interpreting quality directly and quickly to 
our employees. 

Figure shows a display of customer end uses of 
products from our sheet finishing department. Such 
displays continually keep our customer’s products be- 
fore our crews. 

Another program that has proved valuable to our 
quality control effort is the corporation-wide employee 
suggestion plan. It was inaugurated at Pittsburg Works 
in May, 1957. This plan provides monetary rewards 
for all accepted ideas relating to plant operations. 
During 1958, 1215 per cent of the ideas submitted in 
our sheet and tin mill were directly concerned with 
quality improvement. Figure 14 shows the results of an 


Figure 11 — Statistical charts show quality performance 
against outlined objectives. 































Figure 12 — Regular meetings on the subject of quality 
keep the men constantly alert for solutions to quality 
problems. 
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Figure 13— Displays of customers’ products emphasize 
the reason for quality. 

Figure 14 — Improvement can come from relatively simple 
procedures such as grinding all rough weld beads. 


























employee suggestion typical of those fostered by this 
program. The inside faces on two of our over-the-load 
carriers had rough weld beads which occasionally dam- 
aged the edges of sheet bundles as they were picked up. 
The workman pointing at the face of the hooks sug- 
gested that these welds be ground smooth. In itself 
this suggestion was very minor but it illustrates the 
attitude we are trying to develop, and many such 
suggestions in total become significant from a quality 
standpoint. 

Much of the value of the suggestion plan comes from 
the personal discussion it affords between supervisors 
and employees of problems of mutual interest. 

As a final illustration of methods for increasing em- 
ployee quality consciousness, our plant visitation pro- 
gram should be mentioned. Visits to customer’s plants 
are arranged periodically whereby all levels of our plant 
line management and metallurgical and inspection staff 
gain first-hand knowledge of the way in which the prod- 
ucts are used. In like manner, we entertain many cus- 
tomer representatives at Pittsburg Works. 

The visits are conducted so as to encourage informal 
interchange of information which we have found to be 
very helpful. For instance, it is much easier for a turn 
foreman to understand the need for certain standards 
of packaging, marking and loading when he himself has 
seen how the material is received and handled at a cus- 
tomer’s plant. Additionally, he probably has observed 
similar material furnished by competitors and deter- 
mined for himself how it compares with our product. 
Information obtained by our men during plant visits by 
observation and by questions freely asked and frankly 
answered puts more real meaning into our quality con- 
trol efforts. 

In summary, the management of Columbia-Geneva 
Steel Division believes that the suecess of our quality 
control program rests in large measure on our ability to 
communicate its importance through our line manage- 
ment organization to production employees. Several 
examples have been given of ways in which we are doing 
this at Pittsburg Works with favorable results. As new 
problems develop, new methods will be needed to focus 
our attention on them. For maximum effectiveness these 
means of implementing our quality control program 
should: 


1. Use an individual approach—to make each em- 
ployee conscious of his own influence on quality. 

2. Stress through better communications why quality 
control is vital to the customer, the company and to 
each employee. 

3. Stimulate interest—-use pictures, samples and 
personal experience to make the quality control program 
as current and dynamic as possible. 

1. Place responsibility for quality performance on each 
operating employee concerned. 

5. Maintain sufficient inspection and control obser- 
vations to audit the effectiveness of the quality program 
at each operation—this control will show at which 
units additional quality effort is required. It also will 
permit us to catch defective material and correct the 
situation as close to the source as possible. 

By holding our management force responsible for 
the program just illustrated, we can achieve our objec- 
tive as indicated by one of our signs: ‘‘Not just the best 
in the West, but the best in the business!”’ A 
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all of the major consuming groups used less coke than in 
1957. The total movement of blast-furnace coke from 
oven- and beehive-coke plants was 31 per cent smaller 
than in 1957. Although blast furnaces operated at only 
64 per cent of capacity, and naturally required less coke 
than in 1957 when they operated at 91 per cent of 
capacity, they needed less coke per ton of pig iron, in- 
cluding ferroalloys, than they did in 1957. Probably one 
of the outstanding developments of the iron and steel 
industry in 1958 was the substantial improvement ac- 
complished in fuel efficiency of blast furnaces. An aver- 
age reduction of 90 pounds of coke for every ton of hot 
metal (pig iron and ferro-alloys) poured from the blast 
furnaces was achieved. This was the second largest re- 
duction ever made in a single year and continuation of 
this progress will no doubt affeet coke requirements in 
future years. Foundry-coke shipments were 17 per cent 
lower than in 1957, mainly because of the large reduc- 
tion in automobile production which reduced require- 
ments for foundry castings. The use of coke for manu- 
facturing producer gas and water gas continued to de- 
cline, falling 15 per cent from 1957, and the total was 
only about one-fifth as much as was used for the same 
purposes in 1947 to 1949. One of the main reasons why 


Coke And By-Products In 1958 


. dala and material in this re- 

port are based on information or quoled 
from Mineral Market Report 

VMS. 2924 daled June, 1959 

and Quarlerly Natural Gas Report No. 
31, daled April 8, 1959... . 


pr IDUCTION of coke and coal chemicals dropped 

approximately 27 per cent in 1958, compared with 
1957, and was the lowest in 18 years, according to the 
Bureau of Mines, United States Department of the 
Interior. Oven-coke plants operated at reduced rates of 
production throughout the year, averaging only 64 per 
cent of capacity compared with 92 per cent in 1957. 
Less than one-fifth of the beehive ovens in operating con- 
dition were active during the vear and output of beehive 
coke was the lowest on record. Beehive ovens supplied 
but one per cent of all high-temperature coke produced 
during the year. 

Demand for all grades of coke declined in 1958 and 
producers’ stocks reached the highest figure since 1932. 
A slight pickup in the last quarter of the vear increased 
demand, and stocks of oven coke declined slightly, but 
at the year end were about half a million tons higher 
than at the beginning of the year. 

Coke consumption in 1958 in general followed the 
consuming channels established in prior years although 
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the use of coke for making water gas dropped was be- 
cause the Olin-Mathieson Chemical Corp. discontinued 
using coke as a starting raw material in making syn- 
thetic ammonia when they shut down their Morgan- 
town, W. Va., ovens in June. This plant was one of the 
two plants active at the beginning of 1958 that used 
coke as generator fuel for making water gas for chemi- 
cal synthesis (ammonia). Coke shipments to other in- 
dustrial plants which cover a wide variety of industrial 
applications decreased 18 per cent from 1957 and 
shipments of coke for residential heating dropped nine 
per cent. Exports were also lower than in 1957, dropping 
o+ per cent. In 1958, shipments to blast-furnace plants 
amounted to 90 per cent of all coke deliveries, four per 
cent was destined to iron foundries, one per cent to 
producer-gas and water-gas plants, four per cent to 
other industrial plants, one per cent to the residential 
heating trade and less than one per cent was exported. 
Although construction of new slot-type ovens slowed 
down in the latter part of the year and three batteries 
scheduled for completion in 1958 were not finished, 808 
new ovens were completed and started producing coke. 
Only 149, the lowest number since 1946, were under 
construction at the end of the year. New peaks were 
attained during 1958 for slot-type coke ovens and coke 
capacity and on December 31, some 16,244 slot-type 
ovens were available for coke production and their 
annual coke capacity totaled 82,497,900 net tons. The 
increased carbonizing capacity of slot-type coke ovens 
reduced requirements for beehive coke, and it ap- 
peared that most of the idle beehives would not be 
needed in the foreseeable future and would remain 
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Production 
Oven coke, net tons 
Beehive coke, net tons 


Total, net tons 
Per cent oven coke 
Stocks of coke, end of year, net tons 
Exports, all coke, net tons 
Imports, all coke, net tons 
Indicated consumption, all coke, net tons 
Furnace coke, net tons 
Foundry coke, net tons 
Other industrial coke (including producer and water gas), 
net tons 
Domestic coke, net tons 
Carbonizing equipment 
By-product ovens in existence, end of year 
Beehive ovens in existence, end of year 
By-product ovens under construction, end of year 
Cost of coal charged, oven-coke plants overage per ton 
Prices of coke: 
Average realization on oven coke sold (merchant sales 
Furnace coke 
Foundry coke 
Other industrial coke (including water gas 
Domestic coke 
Yield of by-products per ton of coal charged 
Tar, gal 
Ammonium sulphate or equivalent, Ib 
Crude light oil, gal 
Surplus gas sold or used (does not include gas used in 
heating oven), M cu ft 
Average gross receipts for by-products, per ton of coke pro- 
duced 
Crude tar sold and used (exclusive of amount used by pro- 
ducers for own use in refining and topping and exclusive 
of tar derivatives) 
Ammonia and its compounds 
Crude light oil and its derivatives (including naphthalene) 
Surplus gas sold or used 
Total coal-chemical materials (including breeze) 


TABLE | 
Statistical Trends of the Coke Industry in the United States 


1958 


1937 1955 1956 1957 

49,210,748 73,584,214 71,992,242 73,860,692 53,005, 730 
3,164,721 1,717,612 2,462,022 2,090,029 598 , 372 
52,375,469 75,301,826 74,454,264 75,950,721 53,604,102 
94.0 97.7 96.8 97.2 98.9 
2,595,287 1,700,771 2,334,441 3,147,776 3,823,364 
526,683 530,505 655,717 822,244 392,817 
286 , 364 126,342 130,955 117,951 121,517 
51,271,929 76,145,732 73,324,094 74,432,093 52,658,214 
36,751,969 68,171,966 66,311,598 68 , 769,998 47,597,825 
2,038,822 3,253 ,927 2,951,776 2,588, 860 2,145,018 
4,597,894 3,848,674 3,639,131 3,116,438 2,591,353 
8,107,518 1,126,065 912,436 662,625 603 , 876 
12,718 16,039 15,923 15,897 16,244 
12,194 10,104 9,659 9,519 8,682 
259 261 631 611 149 
$3.74 $8.84 $9.35 $9.91 $9.89 
$4.34 $14.33 $15.70 $16.08 $15.37 
$8.47 $23.75 $26 . 50 $28.77 $28.93 
$6.08 $12.96 $14.35 $15.74 $16.10 
$6.53 $15.10 $16.30 $17.12 $17.14 
8.67 8.13 8.15 8.32 8.83 
21.84 20.06 19.28 19.56 19.86 
2.86 2.91 2.92 2.94 2.95 
6.66 6.58 6.49 6.55 6.62 

$0. 502 $0.840 $0.912 $1.070 $1.11 
$0. 326 $0. 502 $0.448 $0.409 $0.440 
$0.435 $1.200 $1.213 $1.064 $0.96 

$1 .483 $2.120 $2.102 $2.23 $2.33 

$2.974 $5.62 $5.73 $5.87 $6.11 
Additional statistics are covered under their par- 


closed permanently. The annual coke capacity of all 








beehive ovens for which the Bureau of Mines received 
reports in L958, whether active or idle, only amounted to 
5,020,400 tons. This was less than half the capacity of 
the beehive industry in 1951 when beehive coke was in 
greater demand. 

‘The slower coking eveles in 1958 resulted in slightly 
higher vields of the basie coal-chemical materials. The 
large reduction in coal charged nto coke ovens, how- 
ever, caused total ouput of the respective coal-chemical 
materials to decrease accordingly. Crude tar production 
dropped 23 per cent; ammonia, 27 per cent; and crude 
light oil and coke-oven is, 28 per cent each. Lower 
production of these raw materials made less available for 
processing, and ammonium sulphate decreased 30 per 
cent; benzene, 34 per cent; toluene, 26 per cent; xvlene, 
22 per cent; crude chemical oil (tar acid oil), 16 per 
cent; and coal-tar pitch, 11 per cent 

Probably the most significant development concern- 
ing coal chemicals was the substantial reduetion i 
prices of the light-oil derivatives, particularly benzene. 
Competition from the petroleum industry and low-price 
imported benzene forced the coke industry to reduee its 
price by five cents a gallon in July. Coke-oven operators 
also reduced their prices on toluene and xylene. 

The total value of all coke-oven products used or sold 
by the producing companies totaled $1,299,759,649, a 
decrease of 28 per cent from the 1957 figure. 
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ticular topics in Tables I, IT, IIT, 1V and V and in the 
following sections. 


PRODUCTION OF COKE 


Production of by-product coke in 1958 averaged 
145,000 tons daily compared with 202,000 tons in 1957. 
Production of beehive coke in 1958 averaged 1640 tons 
daily, far below the 5720 ton per day average in 1957. 
As has been the pattern, Pennsylvania was the most im- 
portant state and the leader by far in the production of 
by-product coke with 13,968,893 tons. The other lead- 
ing states, in order of their importance were: Indiana, 
Ohio, Alabama, West Virginia, New York, Maryland 
and Michigan. There were several changes in the order 
compared with previous years, Indiana pushed ahead of 
Ohio, West Virgmia moved ahead of New York, and 
Maryland moved ahead of Michigan. The first five states 
produced 67.4 per cent of the national production of 
oven coke which was under the 69.2 per cent im 1957. 
Pennsylvania was also the leading producer of beehive 
coke in 1958 with a total of 355,458 tons, well under the 
1,617,500 tons produced in 1957, and further under 
the 2,005,590 tons produced in 1956. Pennsylvania’s 
production was 59.2 per cent of the total 598,372 tons 
produced by Pennsylvania, Virginia, Kentucky, Utah 
and West Virginia, and a smaller share than the 77.3 
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TABLE II 
Salient Statistics of the Coke Industry in the United States in 1958 


Coke produced: 
At merchant plants, net tons 
At furnace plants, net tons 
Total, net tons 
Screenings or breeze produced, net tons 
Coal charged into ovens, net tons 
Average value of coal per ton 
Average yield in per cent of total coal charged: 
Coke 
Breeze (at plants actually recovering ) 
Ovens: 
In existence January 1 
In existence December 31 
Annual coke capacity December 31, net tons 
Coke used by producer: 
In blast furnaces, net tons 
In foundries, net tons 
To make producer gas, net tons 
To make water gas, net tons 
For other purposes, net tons 
Coke sold: (commercial sales) 
For blast furnace use, net tons 
For foundry use, net tons 
For manufacture of water gas, net tons 
For other industrial use, net tons 
For domestic use, net tons 
Disposal of screenings or breeze 
Used by producers: 
For steam, net tons 
For sintering iron ore, net tons 
For other purposes, net tons 
Sold, net tons 
Average receipts per ton sold (merchant sales) : 
Furnace coke 
Foundry coke 
Water-gas coke 
Other industrial coke 
Domestic coke 
Screenings or breeze 
By-products produced: 
Tar, gal 
Ammonium sulphate or equivalent, Ib ( 
Gas, M cu ft 
Burned in coking process, per cent 
Surplus sold or used, per cent 
Wasted, per cent 
Crude light oil, gal 
Yield of by-products per ton of coal: 
Tar, gal 
Ammonium sulphate or equivalent, Ib. (3 
Gas, M cu ft 
Crude light oil, gal 
Coal used per ton of coke, tons 
Value of coke at ovens 
Value of screenings or breeze 
Value of by-products sold: 
Tar sold and used by producer 
Ammonia (sulphate and liquor) (3 
Gas (surplus) 
Crude light oil and derivatives 
Other coal-chemical materials © 


Total value of coke and breeze produced and coal-chemical materials sold and tar used 


by producer 


|) Not separately recorded. 
and ammonium thiocyanate. 


per cent of the total which Pennsylvania produced in 
1957. The cutback in steel plant operation reduced the 
need for beehive coke since with reduced opération the 
trend is to keep the steel plant coke oven batteries in 
operation. 

The leading producer for all types of coke was also 
Pennsylvania with 14,324,351 tons or 26.7 per cent of 
the total in the United States and slightly under the 
28.6 per cent share in 1957. Pennsylvania’s total produe- 
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By-product Beehive ovens Total 
6,543,218 1 
46,462,512 I 
53,005,730 598,372 53,604,102 
3,656,198 58,508 3,714,706 
75,815,826 1,015,416 76,831,242 
$9.89 $5.71 $9.84 
69.91 58.93 69.77 
4.84 8.08 4.87 
15,897 9,519 
16,244 8,682 ee 
82,497,900 5,020,400 87,518,300 
44,927,950 44,927,950 
209,406 209 ,406 
132,919 132,919 
395,446 395,446 
449,518 449,518 
2,359,053 310,822 2,669,875 
1,915,785 19,827 1,935,612 
93,254 3, tre 96,426 
1,253,443 263,601 1,517,044 
601 ,622 2,254 603 , 876 
1,514, 757 1,514,757 
768,415 768,415 
354 , 997 aia 354,997 
865, 988 48,275 914,263 
$15.37 $14.89 $15.31 
$28 .93 $16.46 $28.80 
$18.07 $14.00 $17.94 
$15.94 $12.84 $15.40 
$17.14 $11.23 $17.12 
$ 7.63 $ 2.23 $ 7.35 
669,316,299 669,316,299 
1,478,479,516 1,478,479,516 
789 , 828 , 396 etaisid 789,828,396 
34.8 slate 34.8 
63.6 ne 63.6 
1.6 or 1.6 
218,229,276 218,229,276 
8.83 er 8.83 
19.86 os 19.86 
10.41 ptus 10.41 
2.95 ree 2.95 
1.43 1.70 1.43 
$ 966,794,538 $8,395,199 $ 975,189,737 
$ 24,570,733 $ 120,484 $ 24,691,217 
$ 78,744,145 Peer $ 78,744,145 
$ 23,286,223 sides $ 23,286,223 
$ 123,641,184 wee $ 123,641,184 
$ 50,832,521 $ 50,832,521 
$ 23,374,622 $ 23,374,622 
$1, 291,243,966 $8,515,683 $1,299, 759,649 


2) Naphthalene, tar derivatives and miscellaneous coal-chemical materials. (3) Includes diammonium phosphate 


tion Was only about two-thirds the 21,700,400 tons pro- 
duced in 1957, which reflects a greater reduction im 
Pennsylvania than in the United States as a whole. 


NUMBER AND CAPACITY OF OVENS 


At the end of 1958, there was a total of 16,244 by- 
product ovens in existence which is 347 more than at the 
beginning of the year. Total annual coke capacity of by- 
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State 


Alabama 

California, Colorado and Utah 
Illinois 

Indiana 

Kentucky, Tennessee and Texas 
Maryland 

Massachusetts 

Michigan 

Minnesota 

New Jersey 

New York 

Ohio 

Pennsylvania 

West Virginia 

Connecticut, Missouri and Wisconsin 
Undistributed 


Total 1958 
At merchant plants 
At furnace plants 


Total 1957 


In existence 


Dec. 31 (1 
Plants Ovens 
7 1,488 
4 779 
6 507 
5 2,191 
4 380 
1 758 
1 108 
4 769 
3 241 
2 341 
3 831 
15 2,515 
14 4,168 
5 813 
3 355 
77 16,244 
22 2,420 
55 13,824 
78 3) 15,897 


TABLE Ill 
Summary of Oven-Coke Operations in the United States in 1958, by States 


Coal 
carbonized, 
net tons 


5,856,776 
4,040,969 
2,753,091 
10,959, 547 
2,599,127 
4,015,835 
507,204 
3,395,884 
922,665 
1,050,603 
4,308,694 
9,266,673 
20,349,408 
4,737,488 
1,051 , 862 


75,815,826 
9,175,407 
66,640,419 


104,935,965 


Yield 
of coke 
from coal, 
per cent 


72.68 
63.81 
69.41 
71.15 
69.87 
72.12 
69.75 
74.39 
69.65 
70.95 
69.08 
69.87 
68.65 
69.44 
73.45 


69.91 
71.31 
69.72 


70.39 


Coke 
produced, 
net tons 


4,256,616 
2,578,585 
1,910,835 
7,797,352 
1,816,137 
2,896 , 268 

353,752 
2,526,202 

642,618 

745 , 362 
2,976,610 
6,474,405 
13,968,893 
3,289 , 537 

772,558 


53,005, 730 
6,543,218 
46,462,512 


73,860,692 


$ 





Value of coke at ovens 


Total 


84,671,540 
63,802,180 
37,406,376 
157,112,578 
30,271,380 


43,527,893 
14,834,820 


49,878,813 
110,275, 760 
236 , 364 , 683 

53,007,575 

18,200,523 

67,440,417 


966 , 794 , 538 
131,629,646 
835, 164,892 


$1,352,096, 160 


Per ton 


$19.89 
24.74 
19.58 
20.15 
16.67 


17.23 
23.08 


16.76 
17.03 
16.92 
16.11 
23.56 
16.88 


18.24 
20.12 
17.98 


$18.31 


Excludes plants retired permanently during year. 
vised figure. 


2) Included with ‘‘Undistributed”’ to avoid disclosing individual company figures. 


3) Re- 


TABLE IV 
Summary of Beehive-Coke Operations in the United States in 1958, by States 


In existence 


Yield Value of coke at ovens 


Dec. 31 «1 Coke 

State carbonized, a. produced, 

net tons or cent. net tons 
Plants Ovens p Total Per ton 
Pennsylvania 43 7,316 581, 357 61.14 355,458 $ 4,784,339 $13.46 
Virginia 5 663 281 ,002 54.74 153,828 2,280,945 14.83 
Kentucky, Utah and West Virginia 5 703 153,057 58.20 89,086 1,329,915 14.93 
Total 1958 53 8,682 1,015,416 58.93 598 ,372 8,395,199 14.03 
Total 1957 58 9,519 3,473,138 60.18 2,090,029 $31,191,475 $14.92 


Excludes plants retired permanently during year. 


product ovens at the end of the year was 82,497,900 
tons; for beehive ovens the total was 5,020,400 tons for 
a grand total of 87,518,300 tons and a new peak. This is 
a total gain of almost two per cent over the 82,802,600 
tons available at the end of the previous vear. At the 
end of 1957, by-product capacity totaled 80,299,400 
tons and beehive capacity totaled 5,503,200 tons. It is 
therefore evident that beehive capacity dropped some 
10 per cent but this was more than made up by the gain 
in by-product capacity. 

The cutback in steel and coke demand reduced the in- 
centive to build new by-product ovens and resulted in 
the elimination of a number of beehive units. The bee- 
hive units dropped from 9519 at the beginning of 1958 
to 8682 at the end of the vear. Of the 8682 beehive ovens 
some 7316 are in Pennsylvania, 663 are in Virginia and 
708 are located in Kentucky, Utah and West Virginia. 
Of the 16.244 by-product ovens, the leading state is 
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Pennsylvania with 4168 units, next is Ohio with 2515, 
third is Indiana with 2191, fourth is Alabama with 1488 
and New York is fifth with 831 units. All of these states, 
except New York, had gains and New York remained 
exactly the same as at the end of the previous year. 


COAL CHARGED INTO OVENS 


The coal charged into coke ovens in 1958 totaled 
76,831,242 tons compared with 108,409,103 tons in 1957. 
Of this 75,815,826 tons, with a value of $749,896,571, 
was charged into by-product ovens and 1,015,416 tons, 
with a value of $5,799,905, was charged into beehive 
units. The average value of the coal charged into the 
by-product ovens was $9.89 a ton and that charged into 
beehive ovens was $5.71 a ton with an over-all average 
of $9.84 a ton. These figures were less than the $9.91 
and $6.25 for material charged into the by-product and 
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TABLE V 


Coal-Chemical Materials, Exclusive of Breeze, Produced at Coke-Oven Installations in the United States in 1958 « 


Product Produced 
Tar, crude, gal 669,316,299 
Tar derivatives: 
Sodium phenolate, gal 3,947,204 
Crude chemical, oil, gal 22,058 , 867 
Pitch of tar: G 
Soft, net tons 495,822 
Medium, net tons 44,555 
Hard, net tons 284 ,093 
Other tar derivatives 4) 00 
Ammonia: 
Sulphate, Ib. 6 1,280, 837,027 
Liquor (NH; content), Ib. 29 , 804 , 937 
Di- and mono-ammonium phosphate, Ib 82,029,138 


Total 
Sulphate equivalent of all forms, Ib 


1,478,479,516 


NH, equivalent of all forms, Ib 381,151,834 
Gas: 
Used under boilers, etc., M cu ft 
Used in steel or allied plants, M cu ft 6) 789,828,396 
Distributed through city mains, M cu ft 
Sold for industrial use, M cu ft 
Total 789 , 828,396 
Crude light oil, gal 218,229,276 
Light oil derivatives: 
Benzene: 
Specification grades (all grades except 
motor ), gal 118,279,684 
Motor grade, gal 1,389,844 
Toluene (all grades), gal 28,072,423 
Xylene (all grades), gal 8,408,431 
Solvent naphtha (crude and refined), gal 4,419,272 
Other light oil products, gal 4,653,078 
Total 165,222,732 
Intermediate light oil, gal 3,419,833 
Sulphur, Ib 2,581, 780 


Value of all coal-chemical materials sold 


1. Includes products of tar distillation conducted by coke-oven operators under same corporate name. 
3) Soft, water-softening point less than 110 F; medium, from 110 to 160 F; hard, over 160 F. 


affiliated companies for refining. 


oil, cresols, cresylic acid, naphthalene, phenol, pyridine, red oil, refined tar, road tar and tar paint. 








cludes gas used for heating ovens and gas wasted. 


beehive ovens in 1957, although the over-all average in 
1957 was $9.79 a ton which reflects the greater per- 
centage of coke from beehive ovens in 1957. There were 
also some 254,785 tons of anthracite charged into by- 
product ovens at an average cost of $10.28 a ton which 
are included in the previous figures. This anthracite cost 
was 27¢ a ton higher than the $10.01 a ton paid in 1957. 

It required 1.43 tons of coal to produce a ton of coke 
in 1958 in by-product ovens compared with 1.42 tons 
in 1957. It also required 1.70 tons of coal to produce one 
ton of coke in beehive ovens in 1958 compared with 1.66 
tons in 1957. Thus the cost of the coal needed to make a 
ton of by-product coke in 1958 was $14.15 a ton com- 
pared with $14.08 a ton in 1957 and the cost of coal to 


Iron and Steel Engineer, December, 1959 


Sold 
On hand 
Value Dec. 31 
Quantity 
Total Average 

») 347,420,362 $ 46,231,212 $0. 133 30,913,068 
3,836,008 530, 268 0.138 339,616 
22,632,054 5,464,904 0.241 644,177 
48,939 1,178,271 24.076 12,399 
26,489 877,615 33.131 3,819 
64, 237 1,948,285 30.330 1,977 

neuen 12,685,178 ‘a heck 
1, 243,773,601 18,099, 706 0.015 285,008,776 
26,464,252 881 , 873 0.033 3,590,670 
75,531,200 4,304,644 0.057 14,105,319 

grado 23 , 286, 223 note pate ee 

1,421,959,635 | _....... an: eo 

Re re en | ney y 

61,444,918 11,979,000 | +) iii. 

374 , 467 , 823 88 , 643,743 ill Ae 

40,864,112 18,181,447 i ee 

25,222,619 4,836,994 i rere 

501,999,472 123,641,184 = | eee 
16,708,004 2,809,804 0.168 4,893,451 
118,739,548 36,985,209 0.311 11,854,745 
1,251,139 194 ,032 0.155 83,503 
28 , 568,935 6,310,470 0.221 3,663,277 
8,266,490 2,403,150 0.291 881 , 326 
4,263,431 1,149,352 0.270 376,076 
2,199,430 328,311 0.149 572,387 
163,288,973 47,370,524 0.290 17,431,314 
3,477,336 652,193 0.188 189, 860 
3,053,780 37,908 0.012 1,081,990 

pataus $266,713, 569 ire scare 


2) Includes 30,788,462 gal sold to 
1) Creosote 


5) Includes ammonium thiocyanate. () In- 


7) 203,318,636 gal refined by coke-oven operators to make derived products shown. 


make one ton of beehive coke in 1958 was $9.69 a ton 
which was under the $10.38 a ton in 1957 despite the 
slightly increased weight of coal required because of the 
cheaper coal available in 1958. 

Leading states in mining coal for by-product ovens 
are, in the order of their importance, West Virginia, 
Pennsylvania, Kentucky, Alabama and Virginia who 
produced 27,311,570, 23,667,096, 9,781,656, 5,661,151 
and 3,434,155 net tons respectively or 92.3 per cent of 
the 75,858,986 tons which were mined. 


COKE USAGE AND DISTRIBUTION 


In 1958, the apparent consumption of all coke in the 
United States totaled 52,658,214 tons and 70.7 per cent 
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of the 74,432,093 tons consumed in 1957. This figure re- 
flects a total production in 1958 of 53,604,102 tons, im- 
ports of 121,517 tons, exports of 392,817 tons and an in- 
crease in stocks of 674,588 tons. 

Blast furnaces used 47,597,825 tons (including 33,676 
tons of coke exported for blast furnace use) im 1958 or 
SS.S per cent of the 53,604,102 tons produced. This is a 
reduction of 31 per cent from the 68,769,998 tons used in 
1957 and reflects the drop in pig iron production during 
the year. There was a remarkable drop in the coke rate 
in 1958 of 90.2 lb of coke needed to make a ton of pig 
iron, and ferro-alloys, and the rate was down to 1613.4 
lb per ton in 1958 against 1703.6 in 1957. In terms of the 
amount of coal needed to make a net ton of iron, the 
figures are 2311.5 lb of coal needed in 1958 compared 
with 2430.2 Ib in 1947. 

Some 2.145.018 tons of coke were delivered or ex- 
ported to foundries. This was 4.05 per cent of the coke 
used during the vear and under the 2,588,860 tons de- 
livered in 1957. 

Coke shipped to producer- and water-gas plants in 
1958 totaled 624,791 tons, to other industrial plants 
totaled 1,966,562 tons, and for residential heating 603,- 
876 tons. Comparable figures in 1957 were 730,981 tons, 
2,385,457 tons and 662,625 tons, respectively. All of 
these tonnages were down in 1958 from the comparable 
figures in 1957. These trends show that coke usage is 
becoming more and more dependent on steel plant oper- 
ation as industrial users and homes change over to other 
fuel sources than coke. 

Since the basie iron and steel producing industry 
used the bulk of the coke which was produced and since 
the iron and steel industry has most of the producing 
capacity, there are relatively few long haul movements 
of coke and as a general rule most of the coke was used 
near where it was produced. Pennsylvania was the 
largest user of coke with 13.385.210 tons which was well 
under the 20,038,190 tons used in 1957. The second 
largest user was Ohio with 8,416,038 tons, next in order 
was Indiana with 6,412,180 tons, fourth was Illinois with 
3,074,788 tons, and fifth was Alabama with 3,431,094 
tons. All of these totals were down appreciably from the 
previous vear. Since the steel producing districts are not 
necessarily contiguous with state boundaries, some of 
the statistics might indicate appreciable movements be- 
tween the states, which in actuality would reflect rela- 
tively short hauls such as from the Gary, Ind., area into 
the South Chicago, Ill., area. Every state in the Union 
used some coke. However, the widespread distribution 
is the result of relatively small tonnages distributed to 
foundries and other industrial plants. 


STOCKS OF COKE AND COKING COAL 


Coke stocks increased during the year and the avail- 
able stocks at the end of the year totaled 3,823,364 tons 
which was an increase of 674,588 tons over the 3,148,776 
tons on hand at the beginning of the year. 


GROSS VALUES AND YIELDS OF BY-PRODUCTS 


The total gross value of by-products which were sold 
in 1958 totaled $266,713,569 which is 60.4 per cent of the 
$357 772,272 sold in 1957. In addition, some of the by- 
products made were used by the producers and the total 
value of the coke chemical materials which were sold and 
used was $299,878,695. The gross value of the by-prod- 
ucts sold therefore was about 27.5 per cent of the 
$966,794,538, the value of the coke produced at by- 
product ovens. An average of $24.44 per ton of by- 
product coke produced was realized from the coke, 
coke breeze and coke chemical materials. This includes 
$18.22 for the coke, 46¢ for the breeze and $5.76 for the 
coke-chemical materials. The coal cost per ton of by- 
product coke was $14.15 a ton compared with $14.08 im 
1957. The coal cost for beehive coke was $9.69 in 1958 
compared with $10.38 a ton in 1957. In general the yield 
for the primary coke by-products in 1958 was slightly 
higher than in 1957. Compared with 1957, tar yield in- 
creased from 8.32 to 8.83 gal per ton of coal, ammonium 
sulphate or equivalent increased from 19.56 to 19.86 lb, 
crude light oil increased from 2.94 to 2.95 gal, and the 
surplus gas used or sold went from 6.55 to 6.62 M cu ft 
per ton of coal. 


NATURAL GAS 


The leading state in the production of natural gas in 
1958 was Texas, with 5,338,600 M cu ft; second Louisi- 
ana with 2,155,000 M eu ft; followed by New Mexico 
with 772,400 M cu ft, Oklahoma, with 707,000 M cu ft 
and Kansas with 593,000 M ecu ft or over 90 per cent of 
the total 10,866,280 M cu ft produced in the United 
States. Some 39,984 M cu ft were exported. Consump- 
tion of natural gas was distributed as follows: industrial, 
5,344,200 M cu ft; residential, 2,780,500; field, 1,427,- 
000; commercial, 858,800; and carbon black, 216,900 
M cu ft. Some 55,700 M cu ft were stored during the 
year. These figures also reflect an imported quantity 
of 117,071 M cu ft. Marketed production m 1958 was 
two per cent over 1957; the quantities used by various 
classes in 1958 show increases over 1957: industrial, 
one; residential, 11; commercial, 11 per cent; fuel use 
and carbon black decreased four and seven per cent 


respectively. a 
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accelerate ingot capacity ... even with low Btu fu 








Three requisites dictated the design 
requirements of these 16 holes of 
regenerative soaking pits: 


1. Quality heating 
2. Maximum capacity in available space 
3. Utilization of low Btu fuel. 





. aie 


oe wb 


Island type layout employing eight batteries Completely modern temperature and combustion 
of two holes each was used for this specially controls insure rapid, efficient heating with a high 


ee ae . a large eastern steel ° degree of uniformity from top to bottom and com- 
mill. Pit size: 16’ wide, 20’ long, 10’5” deep. ’ plete absence of washing. 


Each hole has individual cover mechanism. 


S Pits are cross-fired and each pit has primary checkers 
Py at the base of the downtakes and also secondary check- 
o ers at the base of ejector type stacks. The checker system 
o preheats combustion air to approximately 2000°F Each 
| . pit has two induced draft stacks equipped with automatic 
reversal systems enabling each hole to handle 35,000,000 
Btu per hr. input of 106 Btu per cu. ft. mixed coke oven and 
wl er v06 ONE JOG blast Selb i Fuel rate for heating 3% hr. track time 
WITH A RUST PACKAGE CONTRACT” . steel is approximately 500,000 Btu per ton and 1,100,000 


Btu per ton when heating cold steel. 
One contract covers everything 


from original idea through furnace 


start-up. One responsibility for For either new or modernization projects — soaking pits or other 
design, manufacture, erection and metallurgical furnaces —consult us about your requirements. 


initial operation. One overhead and 
profit (with substantial savings to 


you) on all phases of the work, in- Fe U ST F U R NAC E C O M PANY 


cluding wiring and piping. 


930 Fort Duquesne Boulevard «+ Pittsburgh 22, Pa. 


















Pulling pattern 
from mold 
for 12-ton casting 












Spotting 15-ton Hot metal ladle 





Hendling sandslinger 
sand bucket casting on flat-car handiled...safely 
for inter-plant 
transportation 


with A-C power and big assist from 


EC2M EDDYMAG 


. Hel ee 
Hoist Control and Frequency Relay Acceleration eile ad 
“ f = Walt ‘Wak! bard) 
ia te Ad ae A 


. * 
** 


e Here’s another example of preference for EC&M Engineered Crane 
Control for industry's tough and critical handling jobs. For its new 
foundry, The Bullard Company, large eastern machine tool builder, (ee a 
selected EC&M Control for 11 new cranes powered by A-C motors. f Tan? Gs Wwe }) Yo} 
A thorough study of EC&M apparatus and engineering showed that fe ARS A Ae 
EC&M circuits were the safest, simplest, and that speed-torque curves oe ee : 
of EC&M’s EDDYMAG Hoist Control were the finest available. Accel- % 
eration by the EC&M Frequency Relay Method was another plus value. 


*y 





You're ahead in more ways than one when you specify EC&M Control for cranes 


betes ciemee) bi fel hhl a Lichoek 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 « OHIO 
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Youngstown Sheet and Tube Co. 
Announces Major Expansion Program 


HE Youngstown Sheet and 
Tube Co. recently announced 
plans for five major expansion proj- 
ects at its Indiana Harbor Works. 

The projects are: 

1. Installation of the world’s 
first 52-in. six-stand tandem cold 
reducing mill, capable of rolling steel 
for tinplate at a speed of 7250 fpm, 
driven by electric motors producing 
34,900 hp. 

2. Installation of the company’s 
first continuous galvanizing line to 
enter Youngstown in the large 
galvanized sheet market. 

3. Construction of a new 87-oven 
coke battery. 

t. A 300-ft extension of whe ore 
dock to provide additional raw 
material handling and storage facil- 
ities. 

5. Additional equipment for fin- 
ishing seamless tubing. 

The expansion at Indiana Harbor 
is in line with Youngstown’s long- 
range plans to become increasingly 
competitive in the Chicago market 
and to widen its product line. 

Work on all projects was sched- 
uled to be started as soon as the 
mills resumed production. Major 
contracts for the required buildings 
and equipment have already been 
placed. 

Completion of the 
line and six-stand mill is anticipated 
15 to 18 months after the work is 
started, with completions of the coke 
ovens, ore dock extension and seam- 
less tube mill expected 
somewhat earlier. 

Youngstown has rapidly 
expanding its Indiana Harbor facil- 
itv during the last dozen years. 
Now under construction there is a 


galvanizing 


projects 


been 


second continuous annealing line 
for its modern No. 2 tin mill, and 
in the spring of 1959 a new sintering 
plant was put in operation. 

For the new expansion program, 
four new buildings will be erected, 
requiring 9000 tons of structural 
and sheet steel, 90,000 ft of piling 
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and 50,000 cu yd_ of 
Extension of the ore dock will re- 
quire an additional 75,000 yd_ of 
concrete. 


concrete. 


SIX-STAND MILL 


Unique in the industry, the huge 
new cold reducing mill will be the 
first cold mill with a train of six 
mill stands in tandem instead of the 
conventional four or five stands. 
It will be installed at the No. 2 tin 
mill in a building 615 ft long and 125 
ft wide. 

Two auxiliary buildings for coil 
storage will flank the mill structure. 
One will be 567 ft long by 125 ft 
wide, and the other 480 ft by 120 ft. 

Now being built by the Mesta 
Machine Co., the six-stand mill will 
deliver coils up to 46 in. wide and 80 
in. in diameter, weighing more than 
62,000 Ib. The 52-in. wide work rolls 
have a diameter of 2316 in. and 
back-up rolls are 56 in. in diameter. 

The electrical power drive, de- 
signed and being built by Westing- 
house Electric Corp., will deliver 
34,900 hp. This is said to be the 
most power ever applied to a cold 
reducing mill. 


GALVANIZING LINE 


Youngstown’s new hot dip gal- 
vanizing line is designed to produce 
both coil and cut sheets, delivering 
the coated product at the rate of 
100 fpm. It will finish material in 
thicknesses ranging from 14 to 30 
rage. 

The Sendzimir type line will be 
capable of producing coils 58 in. in 
diameter, weighing 30,000 Ib. If 
sheets are required, the continuous 
strip.of galvanized steel can by-pass 
the coiler and deliver cut sheets from 
18 in. wide and up to 22 ft long. 

To insure quality, the latest 
electronic weight, gage and detec- 
tion devices will be used. 

The line will be housed in a build- 
ing 768 ft long and 137 ft wide, 


erected just south of Youngstown’s 
cold reduced sheet mill. A large por- 
tion of the structure will be 65 ft high 
to accommodate the cooling towers. 
Mechanical equipment for the line 
will be furnished by Wean Engineer- 
ing Co. General Electric Co. will 
furnish the power equipment. 


COKE OVENS 


The modern battery of 87 coke 
ovens to be constructed will have a 
daily coking capacity of 1450 tons, 
and bring to 367 the number of coke 
Youngstown’s Chicago 
District steelmaking facilities. It 
will replace an existing battery, 
built in 1919 and scheduled for 
dismantling. 

Koppers Co. will build the bat- 
tery. 


ovens in 


ORE DOCK 


To expand facilites for storing iron 
ore and other raw materials, Youngs- 
town will extend its ore docks 300 
ft along the canal and 539 ft wide. 
Construction will require 75,000 
cu vd of concrete, supported by 
1590 concrete columns resting nearly 
100 ft deep on Lake Michigan 
bedrock. 

These 1590 columns, each averag- 
ing 3 ft in diameter, will support a 
3-ft thick slab of concrete which is 
the base for the raw materials 
storage bins. To construct the 
columns, watertight caissons will 
be sunk and then drilled out to form 
an opening into which the cement 
can be poured. The cement work, 
including dividing walls in the 
storage compartments nearly 25 ft 
high, will be reinforced with 4000 
tons of steel rods. 


ADDED FINISHING EQUIPMENT 


Additional equipment to Youngs- 
town’s Indiana Harbor 
finishing mill will consist of facilities 
to speed the flow of finished ma- 
terials and tooling to produce a full 
range of seamless pipe diameters 
from 415 to 9%¢ in. 

Opened in 1957, the mill has pro- 
duced pipe with a maximum diam- 
eter of 8° in. 

New finishing equipment will 
include additional threading ma- 
chines, a hydraulic tester, a weigh- 
ing, measuring and stencil machine 
and a coupling and screw-up ma- 


chine. A 
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Figure 1 — In descaling stainless steel at Universal-Cyclops 
note two strands moving simultaneously through the me- 
chanical descaling operation. After setting the machine for 
exact degree of blast desired, everything is automatic—no 


operator is required. 


\ SPECIAL Rotoblast machine 
for desealing stainless — steel 
coils is helping Universal-Cyclops 
Steel Co. keep processing costs under 
control in their new Coshocton, 
Ohio plant. The shot blast equip- 
ment manufactured by Pangborn 
Corp., Hagerstown, Md., boasts sev- 
eral new features designed to provide 
a degree of flexibility not previously 
available in this type of equipment. 

To fit Universal-( ‘yclops require- 
ments, the blast descaling machine ts 
designed to handle two strands of 
Individual 
strand control permits the coils to 


steel simultaneously 


process through the desealing opera- 
tion at different line speeds. 

To provide additional flexibility, 
the position of the blast wheels can 
be changed at the touch of a push- 
button on the control panel to offer 
the most effective targeting of both 
top and bottom blast streams for the 
particular widths of steel being proc- 
essed at the time 

Besides that, the \ elocits and vol- 
ume of abrasive thrown is easily 
variable The wheels are equipped 
with two speed, constant torque 
motors and automatic orifice control. 
Universal-Cyeclops has its choice of 
50 hp at 1200 rpm or 75 hp at 1800 
rpm depending on the type 
(chrome or chrome-nickel stainless) 
and thickness of steel put through 
the line. There are many additional 
features which make this company’s 
shot blast equipment an effective 
production tool. 

The blast descaling equipment is 
located approximately in the center 
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Figure 2 — The new model descaling machine features four 
blast wheels with two-speed constant torque motors and 
automatic orifice control for a degree of blast flexibility not 
previously available. 


Blast Descaler with Unique Features 
Used in New Stainless Steel Plant 


of this company’s 659-ft fully auto- 
matic intermediate anneal and 
pickle line. It is designed to me- 
chanically desecale 300 and 400 series 
stainless coils 0.040 in. and thicker, 
prior to pickling—to speed produc- 
tion and cut costs. 

Operations begin with steel coils 
brought in from other facilities lo- 
eated at Bridgeville, Pa., and Mans- 
field, Ohio (Empire-Reeves). The 
material is uneoiled and _ passed 
through rolling mills (for reduction), 
annealing furnaces, fog cooling, blast 
descaling, pickling (two electrolytic 
and one acid bath), inspection and 
recoiling 

As the entire line is continuous 
and automatically controlled, there 
is no “operator” for Rotoblast. The 
two strands of steel pass simulta- 
neously through the blast machine 
and are continuously descaled, top 
and bottom, at line speeds ranging 
up to 80 lineal fpm. Since line speeds 
are determined by the requirements 


of annealing operation, the shot 
blast machine needs only four wheels 
for thorough descaling of both sides 
at the maximum speed of the lines. 

Rotoblast steel shot in sizes S-70 
and $-110 is the abrasive used. Ef- 
fective abrasive cleaning and recy- 
cling equipment is built integrally 
with the machine so abrasive can be 
used over and over again. 

A self-cleaning dust collector ex- 
hausting 12,540 cfm of air serves the 
descaling operation. Featuring con- 
stant air volume and suction and 
uniform air flow resistuice, this col- 
lector plays a key role in the highly 
efficient abrasive cleaning system 
and keeps machines and surround- 
ing areas dust-free and easy to main- 
tain. 

In this plant, Universal-Cyclops 
devotes itself entirely to the pro- 
duction of cold rolled stainless steel 
strip which will be used in the auto- 
motive, domestic and general appli- 


cation field. * 
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SYMBOL of 
QUALITY 


This symbol of quality on ILLINOIS GEARS has earned ex- | 
traordinary confidence on the part of gear users throughout | 
the world. It is emblematic of the high standards of precision 

and quality that characterize every step in the manufacture 

of ILLINOIS GEARS. 


The Stamp of Final Approval 
on ILLINOIS GEARS 





















In fact, so painstaking is this control of quality that each and 
every gear must pass a great many exacting inspections be- 
fore it has earned the right to carry this stamp of final ap- 
proval...your assurance of the very finest gears in the world! 
In the unmatched facilities of ILLINOIS GEAR one machine 
out of every six...and one man out of every ten are devoted 
to quality control. 


lf you are not now using or specifying ILLINOIS GEARS we 
invite you to profit from this rich heritage of quality that has 
established a new concept in gear manufacture. 


Look for this mark Gus ® the symbol on finer gears 


POA ie agp 
ILLINOIS GEAR & MACHINE COMPANY) 


2108 NORTH NATCHEZ AVENUE +- CHICAGO 35, ILLINOIS 
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in full operation at the Terni iron and steel works 
in Italy since 1958 


Developed to the Junghans system in co-operation with Messrs. 
Mannesmann and Bohler 


DEMAG DUISBURG CERMANY 


U. S. - Representatives: 
AMERICAN DEMAG CORPORATION, 


One Gateway Center, Pittsburgh 22, Pa. 
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~sNDICOTT, N. Y., was the 

4 scene of the formal introduction 
of a revolutionary new tool known 
as the Oxweld ACL-4 powder lance. 
Developed by Linde Co., Division 
of Union Carbide Corp., the new 
lance is capable of cutting through 
concrete, metal or any other known 
hard material of any thickness. 
Materials that were formally diffi- 
cult or impossible to pierce with 
other methods can be pierced and 
cut with 
speed. 

The new lance was just used in 
Endicott near the Vestal Avenue 
Bridge over the Susquehanna River 
to burn through two 18-in. thick 
reinforced concrete flood walls as 
part of a demolition job on the local 
flood control program. The job 
involved the removal of the two 
17-ft high flood walls. Two vertical 
cuts were made in each of the two 
sections to be removed. A hole was 


comparative ease and 


then pierced in each of the resulting 
sections slated for removal so that 
cables could be run through the 
concrete. As each section was 
secured by a crane a horizontal cut 
was made across the base of the 
secured section making it possible 


New Tool 
Burns Through Concrete 


for the crane to lift it away. 

The cutting speed through the 
18-in. thick concrete was estimated 
at approximately two to three 
lineal feet per hour. With the new 
lance it was also possible to pierce 
a hole through the 18-in. thick wall 
in 2 min and 30 see or at a speed of 
better than 7 in. per min. 

Accurate control of intense heat 
is the key to operation of the new 
powder lance. Lengths of standard 
black iron pipe are fitted into the 
front end, which is connected to an 
oxygen supply and a_ source of 
special metallic powder mixture. 
The oxygen and metallic powder 
are mixed in the pipe and carried 
to the material being pierced or cut 
by the consumable pipe. This mix- 
ture is ignited at the end of the iron 
pipe, producing an extremely high- 
temperature reaction, estimated at 
approximately 8000 F that melts 
both ferrous and non-ferrous mate- 
rial in its path. On materials such 
as concrete a recently introduced 
special mixture of iron and alumi- 
num powder known as Oxweld No. 
201 lancing powder is used. Alumi- 
num powder added to the metallic 
powder further intensifies the cut- 


Figure 1 — With a section of the wall secured by overhead cranes the operator is 


finishing the horizontal cut that will ready the section for removal. 


The relaxed 


position of the operator who is manipulating the lance with one hand indicates 


the ease of handling the new powder lance. 
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Figure 2 — After the final horizontal 
cut is completed two 50-ton cranes 
easily lift a 22-ton section of the rein- 
forced concrete wall up and away for 
disposal. 


ting reaction making it possible to 
slice through thick concrete. 

Average consumption rate of con- 
sumables per square foot of concrete 
cut run as follows: 

1000 cu ft of oxygen. 

10 lb of Oxweld No. 201 lancing 
powder. 

10 feet of standard black iron 
pipe. 

Since extensive field tests indicate 
that there is no practical limit to the 
thickness of material that can be 
pierced by powder-lancing, Linde 
officials expect that the new ACL-4 
will find widespread use in the con- 
struction and steel industries. On 
construction and demolition jobs, 
for example, the lance can be used to 
make vertical and horizontal cuts 
in concrete without noise or vibra- 
tion. It is especially valuable on 
jobs where blasting cannot be em- 
ployed, mechanized methods are too 
costly, or time is an important fac- 
tor. In steel mills and foundries, 
time-consuming jobs such as opening 
slag pockets, cleaning soaking pits, 
de-skulling ladles, furnace tapping, 
and salamander removal can now 
be handled faster and far more 
efficiently with the new lance. 

Operation is simple. Anyone fam- 
iliar with oxyacetylene welding and 
cutting apparatus will have no 
trouble getting the feel of the unit. 
The forward end mounts a quick- 
release chuck-tvpe pipe holder. Un- 
threaded pipe or tubing can be 
inserted or removed with a quick, 
simple turn of the chuck. A 
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select Wilson-Snyder pumps for your 
high-pressure descaling and hydraulic applications 


The universal acceptance of Wilson-Snyder centrif- 
ugal pumps for the severe and exacting service which 
steel mill duty demands is proven by the installation 
and satisfactory performance of over 100,000 horse- 
power in the United States and seven foreign coun- 
tries. Pumps of this type are available for capacities 
to 1,500 gpm and discharge pressures to 1,800 psi at 
speeds from 1,800 to 4,100 rpm, depending upon water 
conditions. The complete size range includes capaci- 
ties up to 35,000 gpm. 

For lower capacities and higher pressures, our 
extensive line of reciprocating pumps includes triplex 
and quintuplex single-acting plunger types as well as 
duplex double-acting plunger type for either descal- 
ing or general hydraulic system applications. From 
this line, you can develop pressures up to 10,000 psi. 

In addition to pumps, Wilson-Snyder can engineer 
and furnish complete equipment for your descaling 
system—including headers, nozzles, spray valves, 
accumulators, charging compressors, strainers and 
other components. 

WRITE FOR CATALOG containing complete 
pump specifications and let us quote on your require- 
ments. Wilson-Snyder Works, Oil Well Supply Divi- 
sion of United States Steel, Braddock, Pennsylvania. 


USS and Wilson-Snyder are registered trademarks 


Wilson-Snyder Works 
Oil Well Supply 
Division of 

United States Steel 
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Kaiser Steel's new hot strip mill is housed in a building more than 
a half mile long. The building covers eight acres. In just two minutes 
a steel slab travels from the furnaces at one end of the building, 
through the 11 rolling mills to the coiler at the far end. This is a 
distance of 1,245 feet. A typical slab—40 inches wide, 4 inches thick, 
and 22 feet long—completes the journey as a coiled sheet about a 
quarter of a mile long. Effective descaling at this new mill is per- 
formed by 3 Wilson-Snyder 6-Stage, 3,600-rpm centrifugal pumps 
shown in the main illustration, each driven by a 1,500-hp motor. 
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REVERBERATORY FURNACE — CAST IRON... At its 
Mackintosh-Hemphill Division, Bliss itself uses 
two No. 5 aspirator burners to melt charges for 
cast iron mill rolls. Replacing a pulverized coal 
burner, they eliminated operation and mainte- 
nance costs on coal handling equipment. Furnace 
capacity is 55,000 lbs. Fuel is natural gas. 








Bliss burner test and demonstration set-up 


Now...flame temperatures above 3300°F 
with new pulsating oil, gas burner 


Here’s an entirely new type of pulsating burner 
that is capable of higher temperatures than any 
other type of conventional industrial oil or gas 
burner. The new Bliss burner produces flame tem- 
peratures as high as 3450°F when burning oil, or 
3300°F with 1000 BTU/cubic foot natural gas. 

Furthermore, the design and method of combus- 
tion used in the burner permits fuel savings over 
conventional burners of 12 to as high-as 30 per 
cent, and flue gas is exceptionally clean. 


simfete 


SINCE 1857 


No matter how you use heat — melting iron, 
smelting copper or curing ceramics, to name just a 
few — the Bliss Burner will supply it at better 
efficiency than other types of industrial heating 
equipment which until now have gone unchal- 
lenged by either gas or oil units. 

To learn how the Bliss Burner can increase the 
heat output in your plant at a savings in fuel and 
furnace maintenance, write for Bulletin No. 60. 
There’s no obligation, of course. 


E.W. BLISS COMPANY : Canton, Ohio 


BLISS is more than a name—it’s a guarantee 





PRESSES + ROLLING MILLS ¢ ROLLS ¢« DIE SETS «© CONTAINER MACHINERY -« CONTRACT MFG. 








better protection 
and better cooling 
make Elliott C-W 
SEALEDPOWER 
MOTORS 


outstandingly 














Double-tapered, : i Non-sparking 

flexible grommet. "| : nylon slinger 
TIGHTLY COMPRESSED GROMMET seals leads where ROTATING SLINGER BANISHES MOISTURE, DIRT that 
they leave motor frame. Grommet is compressed otherwise might creep along shaft and through bear- 
around numbered leads by pressure ring. No leak- ing. Recessed into bracket, it provides long labyrinth- 
age here. type seal. 


IMPORTANT FACTS 

about enclosed motors are given in 
new Elliott Bulletin PB-6000-2. 
Send for free copy today. 





148 Iron and Steel Engineer, December, 1959 








lrol 









Elliott C-W ribbed-frame enclosed motors, 
pioneered in the United States by Crocker- 
Wheeler, include ratings up to 300 hp. 





MORE AND DEEPER HEAT-RADIATING FINS have COOLING AIR BLAST FROM EXTERNAL FAN, directed 
greater cooling area. Generous fins over rear bracket by fan cowl, hugs entire length of motor. Non-sparking 
keep bearing cool. Non-clogging, easy to clean. fan has keyed and clamped split hub. 


[fo ELLIOTT Company 


CROCKER-WHEELER PLANT ° JEANNETTE, PA. Wo9-1 
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Heat plate 
la Great Lakes Steel Corporation, Detroit, Mich. 
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This Drever Continuous Furnace line, shown in 





operation, heat treats plate up to 72” wide x 28-0” 


. . . ai 
long in thicknesses ranging from 1 down. 


Various inter-connected units, including hardening and 
tempering furnaces, straightening quench, scrubber, 


kick-off tables and transfer car are operated from cen- 


trally located pulpits. 2 by Hon is High 


Drever’s reputation is based on performance of units 

such as this, where quality of product, high production and Cast ose Low 
rates, and low maintenance costs are key factors. aaa 
Plates heat treated in this installation emerge flat 


and require no further straightening. 


On left—Pressure Quench at Discharge of 
Hardening Furnace. Also Transfer Car moving 
Plate to be charged into Tempering Furnace. 


RED LION ROAD AND PHILMONT AVE. BETHAYRES, PA. 
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Modern continuous copper wire rod mill designed and built by Loewy-Hydropress. 


LOEWY wire rod mills reduce wire bars 
to 5/16 in. wire rod automatically 


This Loewy copper wire rod mill, which has been in 
successful operation for 2 years, rolls 5/16 in. wire rod 
from standard wire bars in a continuous operation. 
It is fully automated and all phases are controlled 
from one pulpit. 


In addition to excellence of product, the owner is 
extremely pleased over the fact that, due to automatic 
operation, this installation permitted him to start 
Operations with an inexperienced crew. 


Whether you are a user or producer of wire rod, your 
competitive situation probably calls for equipment 
which functions flawlessly and with minimum personnel. 
Careful economic study might well reveal that the 
installation of a wire rod mill would be highly prof- 
itable for you. 


Consult us—without obligation—on a mill which will 
answer your ‘individual requirements for wire rod. 
Write Dept. C-12. 





Loew y-Hydropress Division mR) 


BALDWIN :- LIMA: HAMIUTON 
111 FIFTH AVENUE, NEW YORK 3, N.Y. Rolling mills © Hydraulic machinery ¢ Industrial engineering 




















Better Steel With ASEA Induction Stirrers 


a . . ‘ ‘ e 


ELECTRIC INC. 
S500 Fift 


Ave., New York 36, N.Y 
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experience 


Alertness to individual operating requirements, coupled with 
a broad knowledge of rolling practices, is a major part of 
every Blaw-Knox Roll Engineer’s experience. 

Behind him is an organization with more than a century’s 
experience in the development and manufacture of rolls. 

This experience is your assurance of rolls having the prop- 
erties, dimensions, and finish for maximum service. 

Blaw-Knox Roll Engineers welcome the opportunity to 
join with you in selecting and applying the rolls best suited 
to your operating conditions. 

BLAW-KNOX COMPANY .- Foundry and Mill Machin- 


ery Division « 300 Sixth Avenue, Pittsburgh 22, Pennsylvania. 























WITH ALCOA ALUMINUM BUS CONDUCTOR... 


twice as much for the same price 


IT’S TRUE~—for conductors with the same electrical and heat-dissi- 
pating ratings, you can buy, today, two feet of Alcoa bus for the 
price of just one foot of copper. 

BUT MATERIAL cost is only part of the story. Lightweight Alcoa 
Aluminum Bus Conductor handles more easily and requires less 
costly supporting structures. It’s easier to bend and form to your 
needs. Millions of pounds of aluminum bus are in service today in 
all types of industry. 

SO WHY ever use any bus except Aleoa Aluminum? There’s not a 
reason in the world... not these days! For up-to-date facts and 
figures on how much you can save, call Aleoa or your Alcoa Distri- 
butor. Aluminum Company of America, 2113-M Alcoa Building, 
Pittsburgh 19, Pennsylvania. 














Write on 
company 
letterhead for 
Alcoa Aluminum 
Bus Conductor 
Handbook 


: ALCOA 3) y 
’ ALUAAINUAA 














Date-line Diaty.. 





November 2 

A The Bureau of National Affairs, Inc., reports that 
wage increases becoming effective in 1960 under 
contracts now in force will average just short of 8¢ an 
hr for deferred wage increases, escalator clauses may 
thus increase the average by several cents. 

A The nation’s railroads made public their program 
for modernization of the rules that govern job assign- 
ments and methods of pay for 210,000 operating em- 
ployees, opening the door to what could prove historic 
labor bargaining sessions in the long-depressed 
industry. 

A Federal Reserve figures showed that consumers 
boosted outstanding instalment credit in September to 
a total of $37,500,000,000, an increase of $4,400,000, - 
000 greater than September, 1958. 

A The AISE reports that the operating rate of the steel 
industry for the week of November 2, is scheduled at 
368,000 tons (13.0 per cent of capacity). This com- 
pares with 371,000 tons one week ago (13.1 per cent 
capacity) and 2,011,000 tons one year ago. Index of 
production for the week is 22.9. 

November 3 

AU. S. auto makers produced 507,550 cars in 
October, 1959, nearly double the September, 1959, 
and October, 1958, output. 

A The Bureau of Mines reports that marketed produc- 
tion of natural gas for the second quarter of 1959 
totaled 2,694,000,000,000 cu ft, up six per cent over 
the same period in 1958; consumption totaled 2,611,- 
900,000,000 cu ft, an increase of 9 per cent over the 
1958 period. Some 171,900,000,000 cu ft were stored in 
1959 period. 

A The American Iron Ore Assn. reports that shipments 
of iron ore down the Great Lakes in October, 1959, 
totaled 1,096,450 tons a decrease of 7,384,185 tons 
from October, 1958; shipments for the season to 
November 1, 1959, totaled 38,230,585 tons, compared 
with 48,264,152 tons in 1958, a decrease of 10,033,567 
tons. 

November 5 

A Commerce Dept. reported that U. S. imports in- 
creased to nearly $1,400,000,000 in September, 1959, 
up 17 per cent from August, and 30 per cent over 
September, 1958. 

A The Bureau of Mines reported that production of 
Pennsylvania anthracite for October, 1959, was 
1,709,000 net tons compared with 1,726,000 net tons 
in September, 1959, and 1,966,000 net tons in October, 
1958. 

November 6 

A Retail auto sales in October, 1959, totaled 527,000 
new cars. 

November 7 

A The Steel Companies Coordinating Committee 
announced that the steel companies will move im- 
mediately to reopen plants in accordance with the 
Supreme Court of the United States’ decision that the 
116-day-nationwide strike of the United Steelworkers 
is imperiling the safety of the nation. 

November 9 

A Steelworkers started returning to the mills under 
court order for 80 days. 

A The AISI reports that the operating rate of the steel 
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industry for the week of November 9, is scheduled at 
1,300,000 tons (45.9 per cent of capacity). This com- 
pares with 368,000 tons one week ago (13.0 per cent 
capacity) and 2,011,000 tons one year ago. Index of 
production for the week is 80.9. 


November 10 

A Laclede Steel agreed to separate contracts with 
Union locals; the company refused to describe or dis- 
cuss terms of the contract and union negotiators also 
are not discussing the wages or work rules provisions. 
A Keystone Steel & Wire Co. reported for the quarter 
ended September 30, 1959, sales amounted to $29,677, - 
586, net profits $1,813,565 or $0.97 a share compared 
with sales of $22,820,674, net profits of $1,523,270 or 
$0.81 a share for the same period of 1958. 

November 11 

A Stockholders of Bethlehem Steel Co. approved a 
new incentive pay plan for executives at a special 
meeting. 

A The Commerce Dept. reported that retail trade in 
October, 1959, exceeded $19,000,000,000 or nine per 
cent over October, 1958. 

November 1] 2 

A Unemployment in the month ended October 15 
rose to 3,272,000, an increase of 42,000. 

November 13 

A Union Carbide increased electrolytic manganese 
price l1¢ a lb effective for all shipments made on and 
after November 10. 

A The Japan Iron & Steel Federation reports crude 
steel production in September, 1959, of 1,456,000 
metric tons; compared with 1,493,000 metric tons in 
August, 1959. 

A Inland Steel Co. disclosed it is negotiating to ac- 
quire Allied Structural Steel Companies, operating 
fabricating plants in Chicago, Hammond, Ind., Clin- 
ton, Iowa, and Knoxville, Tenn. 

November 16 

A President Eisenhower directed Labor Secretary 
M‘tchell to set up a conference of union and industry 
leaders on ways to ease tension in labor-management 
relations. 

A The gross national product dropped to a seasonally 
adjusted annual rate of $478,600,000,000, down $5,- 
900,000,000 from the second quarter pace. 

A The Agriculture Dept. estimated that the 1959 cotton 
crop may reach 14,801,000 bales, an increase of 109,- 
OCO bales over forecast a month ago. 

A Government experts estimate that farmers’ 1959 net 
earnings will amount to $11,200,000,000 down 15 per 
cent from 1958. 

A The Agriculture Dept. officials indicated that 
surplus crops owned by the Government will be 
around $10,000,000,000 in early 1960; figures show 
$9,000,000,000 tied up in this fashion on September 30, 
$1,500,000,000 more than on September 30, 1958. 

A The AISI reports that the operating rate of the steel 
industry for the week of November 16, is scheduled at 
2,233,000 tons (78.9 per cent of capacity). This com- 
pares with 1,291,000 one week ago (45.6 per cent 
capacity), and 2,000,000 tons one year ago. Index of 
production for the week is 139.0. 

A The U. S. Dept. of Commerce, Bureau of the Census, 
reports that net shipments of aluminum mill products 
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for September, 1959, totaled 262,749,000 lb, compared 
with 247,549,000 lb in August, 1959, and 231,194,000 
lb in September, 1958; net shipments of aluminum pig 
and ingot in September, 1959, amounted to 127,039,000 
lb, compared with 66,644,000 lb in August, 1959, and 
143,734,000 lb in September, 1958. 

A Northwestern Steel and Wire Co. report, for the 
three months ended October 31, 1959, sales amounting 
to $630,437, net loss $1,348,068 or $0.54 a share com- 
pared with sales totaling $17,958,796, net income 
$1,431,779, or $0.57 a share for the same period in1958. 


November 17 

A The Board of Directors, Granite City Steel Co , have 
proposed, subject to stockholder approval next Janu- 
ary, a two-for-one stock split and an increase in the 
number of shares of common authorized. 

A Key grade scrap at Pittsburgh brought $46 a ton, 
$6 a ton above prestrike levels. 

A The Commerce Dept. reported that private housing 
starts in October declined to a seasonally adjusted rate 
of 1,180,000 annually, 11 per cent below the September 
level. 

November 18 

A Continental Steel Corp. directors proposed a two- 
for-one common stock split (to be voted on by stock- 
holders March 15). 

A The Bureau of the Census reported that shipments 
of commercial steel forgings in September, 1959, 
totaled 103,390 short tons, compared to 97,900 tons in 
August, 1959, and 89,397 tons in September, 1958. 
Unfilled orders at September 30, 1959, totaled 373,849 
tons. 

November 19 

A The Aluminum Assn. reported that production of 
primary aluminum in October, 1959, totaled 173,762 
short tons, compared with 168,205 short tons in 
September, 1959, and 139,836 tons in October, 1958. 
A The ARCI reported that deliveries of new freight 
cars in October, 1959, totaled 2147 compared with 
2481 in September, 1959, and 1658 in October, 1958. 
Sales in October totaled 2722, compared with 945 in 
September, 1959, and 666 in October, 1958. Backlog 
of cars on order as of November 1, 1959, was 36,199 
compared with 35,626 on October 1, 1959, and 23,670 
on November 1, 1958. 

A Copperweld Steel filed a registration statement with 
SEC for $8,000,000 of 20-year convertible subordinated 
debentures to be offered publicly. 

A Government officials expect spending of around 
$81,000,000,000 in fiscal 1961 and predict revenues 
will be between $82,000,000,000 to $85,000,000,000. 
November 20 

A USW rejected steel companies’ offer for a 3-year 
contract providing approximately a 30¢ an hour in- 
crease over the period, without the cost-of-living boosts; 
and delay, for as much as a year, company demands 
for work rule changes while the problem was sub- 
jected to study. 

A The Commerce Dept. reported that personal income 
in October increased to a seasonally adjusted annual 
rate of $382,000,000,000. 

A The Census Bureau estimated that construction 
expenditures in October, 1959, declined to $4,800,- 
000,000; the seasonally adjusted rate receded to 
$50,800,000,000 yearly, from $52,400,000,000 in Sep- 
tember. 

November 23 

A Kaiser Steel Corp. reports for the quarter ended 
September 30, 1959, sales totaling $13,040,579, net loss 
$10,894,581, or $3.58 per share; for the first three 
quarters of 1959, sales totaled $160,305,394, net loss 
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$696,874 equivalent to $0.97 per share, compared with 
sales of $134,495,495, net profit of $2,677,395 equal to 
$0.17 per share in the nine months of 1958. 

A The Colorado Fuel and Iron Corp. reports for the 
quarter ended September 30, 1959, net loss of $6,224, - 
477, compared with net profit of $1,607,143 or 43¢ a 
share in the same period of 1958. For the 9-month 
period ended September 30, 1959, net income totaled 
$6,364,283 equivalent to $1.67 a share, compared with 
income of $1,280,435 equal to 26¢ per share for the 9- 
month period of 1958. 

A Kennecott Copper and USW reached an agreement 
on a 20-month package which the union figures is 
worth 22.3¢ an hour. 

November 23 

A The AISI reports that the operating rate of the steel 
industry for the week of November 23, is scheduled at 
2,495,000 tons (88.1 per cent of capacity). This com- 
pares with 2,233,000 tons one week ago (78.9 per cent 
capacity) and 1,988,000 tons one year ago. Index of 
production for the week is 155.3. 

November 24 

A The Justice Dept. filed a civil anti-trust suit in the 
U. S. District Court, San Francisco, naming six steel 
companies, including U. S. Steel and Bethlehem, with 
conspiring to eliminate competition in the distribution 
of steel bars and rods in seven western states. 

A The AISC reported that bookings of fabricated steel 
in October, 1959, totaled 244,060 tons compared with 
284,114 tons in September, 1959, and 259,016 tons in 
October, 1958; shipments in October, 1959, totaled 
195,313 tons compared with 182,596 tons in September, 
1959, and 307,080 tons in October, 1958. Backlog of 
future work as of October 31, totaled 1,891,116 tons. 
November 25 

A U. S. Dept. of Commerce reported that production 
of titanium mill products in September, 1959, totaled 
265,734 lb compared with 295,325 lb in August, 1959, 
and 403,934 lb in September, 1958. Production of 
titanium ingot in September, 1959, totaled 549,480 lb, 
compared with 492,348 lk in August; domestic con- 
sumption in September amounted to 288,412 lb com- 
pared with 320,342 lb in August, 1959. 

A According to F. W. Dodge Corp. building con- 
tracts let in October, 1959, amounted to $3, 100,000,000, 
5 per cent below October, 1958. 

November 27 

A Steel scrap prices in Pittsburgh declined $2.00 a 
ton on the prime grade, No. 1 heavy melting down to 
$44 a ton; in Cleveland and Chicago prices on pre- 
mium grades were also down $2.00 to $3.00 a ton. 

A The Labor Dept. reported that consumer prices in 
October, 1959, advanced 0.5 per cent to 125.5 per cent 
of the 1947-49 average; food prices dropped 0.3 
per cent. 

A For the quarter ended September 30, 1959, Firth 
Sterling reports a net loss of $85,231 on sales of 
$5,404,434 compared with sales of $3,279,000, a loss of 
$218,100 in the same quarter of 1958. For the nine- 
month period ended September 30, in 1959, sales were 
$17,180,934, net income $151,669 or 7¢ per share 
compared with sales totaling $10,204,000, and net loss 
of $771,200 in 1958. 

November 30 

A NMTBA reports that new orders for metal cutting 
and metal forming type machine tools in October, 
1959, totaled $67,150,000 compared with $58,850,000 
in September, 1959; shipments in October, 1959, 
amounted to $52,250,000 compared with $46,150,000 
in September, 1959. Backlog (in months) is estimated 
at 5.1. 
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Bethlehem 
forged roll 
will meet 
your specs 


exactly 








can count on good deliveries. Call us 
whenever you need rolls for cold-rolling 


When you place an order with us, you can 
do so with complete confidence that your 
specifications on size, shape, hardness, and steel.sheet, strip, and tinplate, as well as 
finish will be met in full. Moreover, you non-ferrous metals. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation aeTHIEHEY 


BETHLEHEM STEEL fia 
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NEW 


igelea| 


Westinghouse 





~ PRESSURE BLOWERS 


WITH AIRFOIL BLADING 


“i Westinghouse 


HIGH CAPACITY 


PRESSURE BLOWERS 


have these superior features 


1. 


2. 


3. 


Use Westinghouse Standard and High Capacity Pressure Blowers for 
50 cfm-65,000 cfm, 8 oz. to 36 oz. pressure for combustion air, product 


EXCLUSIVE AIRFOIL BLADING 
Lowest horsepower... 
quieter operation 


EFFECTIVE INLET CAPACITY 
CONTROL 
Stable part load performance... 


WESTINGHOUSE DESIGNED 
BLOWER AND MOTOR 
COMBINATION 

One source warranty... 


cooling, liquid agitation, or process applications. 


Call your nearby Sturtevant Division Sales Engineer . . 
Westinghouse Electric Corporation, Hyde Park, Boston 36, Massachusetts. 


. or, write 








Westinghouse 
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to Refractory Users... 


HERE’S AN EXAMPLE OF ITS EFFECTIVENESS 
AND VERSATILITY: Starting in November, 1957, 
90-RAM was installed in several trial sections in slag 
lines of soaking pit walls in an Ohio mill. These trials 
varied in veneered thicknesses from 3” to 6", and to 
date all have been successful. 


No. 20 pit in this blooming mill is 

a run-away (sometimes uncontrol- 

Here, the lable) and the 90-RAM patch in 
Calorific this particular pit has been sub- 
was jected to the melting down of five 
tons of a 10-ton ingot, and the boil- 
ing action of slag and metal was 
readily visible. When this pit was 
inspected recently, the 90-RAM showed no deteriora- 
tion of any sort — it turned color a little, and that’s all. 


Terrific! 





90-RAM_—: 907 Alumina Ramming Mix — Air Setting 


Another RAMTITE” Contribution 





Composite picture showing RAMTITE breastwall with 90-RAM 
veneer, unfired. 18 other holes in this large mill have the same 
application. (Note Ramtite No. 25 checker roof.) Also shown is 
Ramtite division wall construction with 90-RAM slag line veneered 
to Ramtite No. 25. This is one of several division walls of the 
same construction in a large Ohio mill. 


90-RAM was developed by our Research Department 
for lining the laboratory furnaces used to check test 
each day’s production of Ramtite No. 25. For 60 months 
of daily use, 90-RAM has furnished completely trouble- 
free service! It is no longer a new product as it is mow 
being used by many of the Largest steel plants in the 
country for a variety of applications. 


90-RAM already has been outstandingly successful in 
such diverse applications as hearths, roofs, sidewalls and 
burner ports in continuous reheat furnaces; forge heat- 
ing furnace hearths and slag lines; in ferrous and non- 
ferrous fuel and electric melting furnaces; in soaking pit 
slag lines, and in several places in basic open hearth 
furnaces. 

Send for new folder which tells complete story about 
90-RAM. Use the handy coupon. 








THE RAMTITE CO., Div. of the S$. Obermayer Co. 
1813 South Rockwell St., Chicago 8, Ill. 


Please send the items checked: 
|} 90-RAM Folder 
] We are interested in Ramtite. Please send information. 


Company Name 











& 1 ; eT yh 
DIV. OF THE S. OBERMAYER CO. ra 
C) 1813 South Rockwell St., Chicago 8, Ill. ee 
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T’S NEW 


. Allen-Bradley 
‘= 'S Convertible 
Contact 
CONTROL RELAY 


TYPE BR 


oF 


Bulletin 700 Type BR Relay with all 
six of the convertible poles arranged for 
normally open contact operation. 


‘This new A-B Bulletin 700 Type BR relay is ideal for 
use on automatic machines where control functions are 
frequently altered to meet production changes. 

Quick convertibility of the contacts enables easy 
“‘on-the-spot”’ changes—from “‘normally open”’ to “‘nor- 
mally closed’’—or vice versa. 

These new Bulletin 700 Type BR relays have been 
exhaustively tested to make sure that they will provide 


the many millions of trouble free operations for which 
all A-B controls are famous. In fact, the Bulletin 700 
Type BR relays will establish new standards for long 
relay life and “reliability”? of contact operation. Of 
course, they have double break, silver contacts that 
never need attention; also, the cast-plastic coil is im- 
pervious to the most severe atmospheric conditions. 
Please write for full details, today! 


Two extra convertible poles can 


Ss |e |F 5 |e 


be easily added—in the field 


An auxiliary convertible contact pole—having full 
switching capacity —can be easily added to the left and 


right sides of the Type BR relays. These auxiliary poles 
are front-mounted and can be added without disturbing 
the wiring of the relay —and without removing the relay. 
All relays are designed to also accept stab connectors, 
and—all terminals are accessible from the front. 


Allen-Bradley Co., 1343 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN -BRADLEY 


QUALITY 
MOTOR CONTROL 
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Hot Saw and Mill, Sawhill Tubular Products, Inc., Mercer Pipe Division, Sharon, Pennsylvania. 


Continuous Butt Weld Pipe Mills 





@ The producers of pipe, together with 
Aetna-Standard, continually search and develop 
ways to improve costs and yields and to develop 
a better pipe product. 


Each Continuous Butt Weld Pipe Mill has indi- 
vidual characteristics . . . new ideas and innovations 
specifically for the individual production needs. No 
mill is an exact duplicate of a previous mill. 


Two of Aetna’s best known developments for 


increased production have been the Rotary Hot 
Saw and the Rotary Kick-Off. Many other devel- 
opments have been tested and applied, particularly 
in the area of pipe handling. 


Aetna-Standard builds more of these mills than 
any other manufacturer, not only in this country 
but in foreign lands as well. Aetna mills produce 
in different size ranges from )%” 
increasing mill delivery speeds. 


to +” at ever- 


BLAW-KNOX COMPANY 
Aetna -Standard Division 
Frick Bldg., Pittsburgh, Pa. 








First these: 


was 2h Til angie 





SAXONBURG 


THE WORLD'S LARGEST 
SINTER MACHINE 


Sinter machine width: 13’ 2” 
Sinter machine length: 184’ 
Sinter machine area: 2419 sq. ft. 
Engineering constructor—Dravo Corporation 
For: Jones & Laughlin Steel Corporation, at Aliquippa, Pennsylvania 


DRAVC 


GS @oPRWrPF?oR,RA YT 4 
PITT SEURGH 22, PA. 
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AAF air filters keep if that way 
for Detroit Steel’s Portsmouth Division 


Did you ever see a cleaner, brighter motor room? 
It typifies the investment-protection planning 
that went into Detroit Steel’s Portsmouth Divi- 
sion at Portsmouth, Ohio. From AAF’s complete 
air filter line, the company was able to select 
the right filters to guarantee a continuing supply 
of clean air for long, uninterrupted motor room 
service. 

Three distinctly different filter types are in 
operation — dry type, viscous impingement and 


electrostatic. They are supplying nearly 300,000 
cfm of super-clean air to motor rooms serving 
blooming mill and cold mill operations. 

The filters — Roll-O-Matic, Multi-Duty and 
Electro-Matic—are all automatic, self-cleaning 
units. For complete information on any or all, 
call your local American Air Filter represent- 
ative or write us direct. Address: Mr. Robert 
Moore, American Air Filter Company, Inc., 302 
Central Avenue, Louisville, Kentucky. 


AAF , Air Litter 


BETTER AIR 1S OUR BUSINESS 
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This is the largest installation of soaking pits ever built at one time. It will heat an average of 759 
tons of ingots per hour. At peak capacity, it will fill the ingot buggies at a rate of 1200 tons per hour. 


Wor/dwide engineering and manufacturing facilities through associates 


in Australia + Belgium + France + Germany «+ Great Britain + Italy + Japan 











2404 Dorr Street, Toledo 7, Ohio 


@ Forty-eight soaking pits on one 
order. There’s a bold act of customer 
confidence for you! Confidence in 
the future, for one thing. Confidence 
in the principle of the Surface 
one-way fired soaking pit with the 
jet pump recuperator system. 

Many other steelmakers have 

shown similar faith in Surface— 

a source of pride, matched by 

our determination to deserve it, 
wherever heat is used inindustry 


' 
q ¢ 


SURFACE COMBUSTION CORPORATION 















_¥ 
« " 
Near-white-hot rod enters roller guide housing, and 


forming rolls beyond. Colmonoy hard surfacing re- 
builds worn guides, gives them longer life than before. 


Colmonoy Cuts Roller 
Guide Reclamation Cost 


Hard-surfacing alloys that are easy to apply 
save welding time. And it follows that finishing 
time is also reduced —easy-applying alloys pro- 
duce smoother deposits. Time is money, and 
the maintenance department of a large stain- 
less steel bar mill saves money by using 
Colmonoy No. 6 alloy to reclaim worn roller 
guides. With Colmonoy they reclaim three 
guides in the time it took to do one previously. 
The superior wear-resistance of Colmonoy No. 
6 added more savings by extending even further 
the service life of the guides. All roller guides 
in this plant are reclaimed with Colmonoy— 
again and again, indefinitely. 

Colmonoy alloys are being used in many mill 
operations: on plate guides, edger rolls, journal 
sleeves, and coolant-pump parts. Write for 
complete information. 














acteristic of these Colmonoy- 


Smoothness is the notable char- 
protected guides prior to finishing 


Roller guide being overlaid with 
Colmonoy No. 6 rod. Work rota- 
tion is operator controlled. 


these finished guides with mirror- 


Ready for further service are 
bright Colmonoy surfaces. 





HARD-SURFACING AND BRAZING ALLOYS 


WALL COLMONOY 





19345 John R Street ¢ Detroit 3, ‘Michigan 


BIRMINGHAM + BUFFALO + CHICAGO + HOUSTON + LOS ANGELES 
MORRISVILLE, PA. « NEW YORK + PITTSBURGH - MONTREAL - GREAT BRITAIN 
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it’s the material that 
makes the difference .. . 


... INSIDE and OUT 


—y 





CORROSION - Inside and Out - 
causes heating equipment failures! 


BUT NOT WHEN YOU USE 


cast iron construction 


> UNIT HEATERS 


> BLAST HEATERS 
» RADIATORS 


Designed for operation on steam pressure 
up to 250 PSI 450° temperature 


CORROSION _ internally, CORROSION externally. 
caused by electrolytic ac- caused by acid fumes can- 
tion as in copper tubes, not destroy GRID's cast 
can't happen in GRID's cast 
iron steam chambers and 
headers. Nor can acid con- 
densate corrode the bottom 
connections. Cast Iron, in- 
ternally, resists corrosion. externally. 


iron finned heating surface. 
Widely spaced fins cast in- 
tegral with the steam 


chamber will not corrode 


Send for Catalog 956 ... The complete story on 
Grid Unit Heaters, Blast Heaters and Radiators. 


UNIT HEATERS BLAST HEATERS RADIATORS 





=s= . ke 
INSTALL D. J. MURRAY 
MANUFACTURING CO. 
GRID Manufacturers Since 1883 
CAST IRON WAUSAU, WISCONSIN 


OFFICES IN PRINCIPAL CITIES 
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another Cutler-Hammer first... 
STATIC-POWERED TRANSISTORIZED & 


REGULATOR MODULES 


To simplify the design and assembly 
of the regulating systems for the 
Ultraflex Adjustable Speed Packaged 
Drive, Cutler-Hammer developed a 
complete line of compact regulator 
modules. These units provide a new 
economical, time-saving ‘‘building- 
block”? approach to the fabrication of 
speed regulators, current regulators, 
etc. All modules are static, transistor- 
ized, and encapsulated for maximum 
reliability and space-saving compact- 
ness. No electronic tubes are used. 
Terminal-board wiring between mod- 
ules, front-adjusting potentiometers, 
POWER SUPPLY Provides static pow and easy-access fuses are plus features 
conversion of A e volta to tw that speed assembly operation and 

3 of D grade crete yd maintenance. Write today for the new 
parent ns erie descriptive Bulletin ED102- Z232, 
Cutler-Hammer Inc., Milwaukee 1, 
Wisconsin. 






























POWER AMPLIFIER Amplifiest t 


ages fri other r 


i a< nr nn to mar 
}aSsa C-<¢ pt na 











CROSS-OVER Designed to progres-: 
Sively regulate both the armature voltage 
and stunt field excitation, the cross-over 
converts a single put into two output 






Signals. 






= 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation. 


———— S 
CUTLER-HAMMER 





sane 
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Iron and Steel Engineer, December, 1959 167 



















Ohio 





The Ohio Steel Foundry Co. 
LIMA, OHIO ... Virlually at the center of the steel indushry 


PLANTS AT LIMA AND SPRINGFIELD, OHIO 














Industy News... 





JONES & LAUGHLIN INAUGURATES $50,000,000 
EXPANSION PROGRAM AT CLEVELAND WORKS 


A The initiation of a $50,000,000 
modernization program at the 
Cleveland Works of Jones & Laugh- 
lin Steel Corp. was signaled with the 
dismantling of three coke 
batteries. 

This is the first step in J&L’s 
newest program at Cleveland, which 
will include the construction of the 
world’s two largest oxygen steel- 
making furnaces. It follows closely 
the expenditure of some $90,000,000 
over the past two years at Cleveland 
Works for new facilities which 
doubled cold rolled sheet. capacity, 
and inereased ingot capacity by 
about 50 per cent. 

J. R. Powell, J&L’s Cleveland 
Works Manager, announced that 
contracts for electrostatic precipi- 
tators on the new basic oxygen fur- 


oven 


naces, as well as on the three 220- 
ton open hearth furnaces which 
will remain in operation at Cleve- 
land, have been awarded to Western 
Precipitators Division of Joy Manu- 
facturing Co. These modern dust- 
catchers will complete the installa- 
tion of the most modern devices 
for air pollution control on all of 
the Cleveland Works’ active steel- 
making facilities, including the basic 
oxygen furnaces, open hearths, and 
electric furnaces. 

The start of construction on the 
new basic oxygen furnaces marks 
the first introduction to Cleveland 
of this new type of steelmaking 
process 

KXoppers Co., Ine., is the prime 
contractor for the new basic oxygen 
furnaces, which will cost about 
$13,000,000. Electrostatic precipi- 
tators for smoke control on these 
units together with related materials 
handling equipment will bring the 
cost up to about $24,000,000. The 
new furnaces are expected to go into 
production in the latter part of 
1961, Mr. Powell said. 

The two basic oxygen furnaces, 
which initially will have a monthly 
rated capacity of 100,000 tons of 
steel ingots, will replace eight 175- 
ton open hearth furnaces  con- 
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structed in 1924, when the Cleve- 
land Works was the Otis Steel Co. 
The basic oxygen furnaces will pro- 
duce 200-ton heats. 

The three by-product coke oven 
batteries which are being disman- 
tled have not been active for some 
time. They are located on a. site 
which is to be used for the con- 
struction of a large blast furnace. 
The actual start of construction 
on this furnace awaits the comple- 
tion of long range 
studies now under way, Mr. Powell 
said. 

Steel from the oxygen 
furnaces at Cleveland will be used 
in the production of hot and cold 
rolled sheets and plates. This steel 
will be especially applicable for cold 
rolled sheets as used by the auto- 
motive and appliance industries. 

The basic oxygen furnaces will 
be 21 ft, 8!5 in. in outside diameter, 
about four feet larger than any 
existing furnace. They will be 27 
ft, 1015 in. in height. 

Other recent improvements at 
the Cleveland Works include the 


engineering 


basie 





installation of a new reversing 
rougher on the 77-in. hot strip mill, 
a new high-lift blooming mill, a 
56-in. temper mill, a new and 
powerful four-stand cold reducing 
mill, a sintering plant, electric fur- 
naces, additional soaking pits and 
numerous other finishing facilities. 


GENEVA RESEARCH LAB 
UNDER CONSTRUCTION 


A Columbia-Geneva Steel Division, 
United States Steel Corp. has an- 
nounced that it is building a new 
raw materials research laboratory 
at Geneva Works. 

Construction of the new labora- 
tory began last month. The modern 
research center will conduet  in- 
tensive studies on western-produced 
iron ores, coal and coke and other 
raw materials used in steelmaking. 

Scheduled for completion early 
in 1961, the new, two-story research 
center will house equipment for 
studying the raw materials of steel 
production. 

The 144 x 80-ft building will 
contain offices, analytical and in- 
strument laboratories, and a wide 
variety of iron ore, coal and coke 


WEIRTON TO BUILD NEW OFFICE BUILDING 


Artist’s drawing shows the new general office building of Weirton Steel Co., 
division of National Steel Corp. that will be built at Weirton, W. Va. Ground 
will be broken early in 1960 for the structure which will be constructed of con- 
crete and steel and will consist of a basement and two floors. It will house all 
staff and administrative departments of the company. The building, scheduled 
for completion early in 1961, will have approximately 150,000 sq ft of floor space, 
about three times as much as the present general office. 

















Hei! Large Capacity Rigidon ®) (Reinforced Plastic) Centrifugal Fan that Exhausts 
25,000 CFM of Mixed Acid Fumes at Large Eastern Manufacturing Plant. 


Toe 


* Complete Corrosion Resistance 
® No Repairs or Maintenance 

* Service Proved Design 

* Wide Range of Standard Sizes 


Speegfy 


HEIL 


of Cleveland 


SOLID PLASTIC 
FANS 


.-.- NOTHING TO RUST... 


@ Extremely wide range of standard sizes in 
both centrifugal and axial designs, fabricated 
of our proven, corrosion resistant Rigidon® 
(reinforced plastic) and Rigivin® (rigid vinyl) 
construction, speeds delivery and minimizes 
engineering costs. 

Let the Heil corrosion engineers, with their 
wide experience, help you select the size and 
type of plastic fan that will give you the best 
service under your particular conditions. 

Ask us about Heil solid plastic Collecting 
Hoods, Ducts, Stacks, and Fume Scrubbers for 
a completely corrosion resistant, rust-free, ven- 
tilating system, also Heil heavy duty rubber 
lined or coated fans, available in a complete 
range of capacities and static pressures. 





Write for the Heil bulletins. They list stand- 
ard sizes and give complete specifications. 


LININGS - TANKS 





Heil Rigivin®) (Rigid Vinyl) Axial Fan to 
Exhaust Fumes from Chemical Laboratory. 





Heil Rigidon®) (Reinforced Plastic) 
Centriiugal Fan Handling H2SO4 Fumes. 





Heil 30,000 CFM Heavy Duty Rubber 
Lined Fan Handling Fumes at Large 
Chemica! Plant. 








ape CORPORATION 
12924 Elmwood Ave. * Cleveland 11, Ohio 


PLASTICS 
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testing equipment. The high-bay 
rear portion will have an area 
equipped with adjustable multi- 
level supports to facilitate combin- 
ing individual processing units into 
continuous testing systems. 


LINDE OXYGEN PLANT 
ON STREAM AT LUKENS 


A A new oxygen producing plant 
built at Lukens Steel Co., is now 
on stream, according to an an- 
nouncement by Linde Co., Division 
of Union Carbide Corp. 

W. B. Nicholson, president of 
Linde Co., said the new plant is 
capable of producing 110 tons of 
high purity oxygen per day to 
meet Lukens’ increased oxygen re- 
quirements. The plant was built, 
and will be maintained and operated 
by Linde. 

Most of the oxygen will be used 
in open-hearth and electric furnace 
steelmaking. The remainder will 
be used for searfing, scrap-cutting 
and general maintenance. 

Through the use of a unique con- 
trol system, the plant automatically 
produces oxygen at a rate required 
by the steel mill’s operations, pumps 
oxygen into storage tanks for peak 
requirements and regulates the op- 
eration of numerous valves, switches, 
motors, meters and so forth. An 
electronic monitoring system, re- 
porting continuously to a central 
office, will keep track of the op- 
eration of important components to 
aid in the advance detection of 
possible trouble. 

Previous to completion of this 
new plant, Linde supplied oxygen 
to Lukens from a 28 ton a day on- 
site plant and supplemental “Driox”’ 
liquid oxygen deliveries. 


MIDLAND-ROSS ACQUIRES 
SURFACE COMBUSTION 


A The Midland-Ross Corp. has 
announced the acquisition of the 
Surface Combustion Corp. 

Surface will continue its present 
activities as a division of Midland- 
Ross. No changes in policies” or 
management are contemplated. 

Wade N. Harris, president of 
Midland-Ross, noted that this was 
a key move in the long-range di- 
versification program of the com- 
pany. The first step was made in 
December, 1957, with the merger 
of the Midland Steel Products Co. 
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Lukens Stee/ meets demand 
for “dead flat’ plate with 
new BIRDSBORGO /eve/er 


e More and more steel plate orders now 
require closer tolerances than ever before. 'To 
meet this need at Lukens Steel, two roll plate 
levelers, including the 200” unit pictured here, 
have resulted in substantial increases in produc- 
tion. Both units were designed and built by 
BIRDSBORO and turn out ‘‘dead flats’ under 
remote control by a single operator and helper. 
Your BIRDSBORO representative can give 
you full particulars on any similar unit. Sales 
Department, Engineering Department and Mfg. 
Plant: Birdsboro, Pa., District Office: Pitts- 
burgh, Pa. 




















BIRDSBORO 


STEEL FOUNDRY AND MACHINE CoO. 


STEEL MILL MACHINERY ¢ HYDRAULIC PRESSES e CRUSHING MACHINERY e SPECIAL MACHINERY ¢ 
STEEL CASTINGS ¢ Weldments ''CAST-WELD" Design © ROLLS: Steel, Alloy Iron, Alloy Steel 
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FELLER ENGINEERING CO. 


presents 


~) SCHLOEMANN 


“Growing” rolling mills 


possible to plan complete new rolling 
t ytior tO Output From the point 
t view ot economy it is often necessary to modernize 
tl plant 1 enlarge th or to construct new plant Ir 
lapt or elf to available means or to meet 
t j yf lowly growing market. Much ex- 
juired to tind olution to problems ari Ing IN 
1 to ensure a high legree of economy unt 
pD t built SCHLOEMANN | 
f t bulla ing mill plants for steel and nor 
he tal I vide tor  xnstruction tn stage Ar 
f i Ing 
Stage 1: A tw -Nian reversing mill for t yt ana old rolling of 
non-f light tal 
Stage 2: The existing two-high reversing mill now 
nly for hot rolling, so a four-high reversing mill is added for 
lat Id roll 1a MKW-type cold rolling mil 
p and temper rolling of al 
trip 
Stage 3: | t >t t four-high a mill into a 
tandem mill ar t itio t a two-hig old rolling mil! 
npé Hi 
Stage 4: The { Hing mill and cold rolling mills are 
nly tor the rolling of copper and bra eparate mill i 
r ' f | 


3luminum and their 


ng mill plates of 


slloys are rolled int Strit In the first 


Oper 


stage of construction, the mill 
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FELLER ENGINEERING CO., 1161 EMPIRE BUILDING, PITTSBURGH 22, PA. 
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Layout of a hot and cold rolling mill being 
erected in several stages. 
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of Cleveland, Ohio, and the J. O. 
Engineering Corp. of New 
York to form Midland-Ross Corp. 
Surface operates three major di- 
visions. The Janitrol Aireraft Di- 
Vision occupies a new 140,000-sq 
ft plant in Columbus, Ohio. Its 
principal products are heaters, heat 
exchangers, pneumatic 
couplings and ground support equip- 
ment for both aircraft and missiles. 
The Janitrol Heating and Air 
Conditioning Division occupies a 
170,000-sq ft plant in Columbus 
for the manufacture of residential, 
commercial and industrial heating 
and air conditioning equipment. 
The Industrial Division is located 
in Toledo, Ohio. Engineered and 
manufactured here in 200,000-sq 
ft of plant area are industrial heat 


Ross 


controls, 


treating furnaces, soaking pits, slab 
heaters and controlled atmosphere 
generating units. This division is 
also a major supplier of ovens and 
related heating equipment for the 
glass and ceramic fields, and of 
equipment for the ore beneficiating 


industry. 


FORM COMPANY JOINTLY 
TO MAKE REFRACTORIES 


A Formation of — Harbison-Car- 
borundum Corp. by — Harbison- 
Walker Refractories Co., and the 
Carborundum Co. was announced 
jointly by Ik. A. Garber, president 
of Harbison-Walker, and Gen. Clin- 
ton Robinson, Carborundum’s pres- 
ident. The two 
refractories 


companies will 
pool their techne logy 
and financial resources to establish 
a jointly owned subsidiary for the 
engineering, manufacture and sale 
of tused refractories. 

The tused refractory 
Harbison-Carborundum will include 


lines ot 


alumina, chromite and zirconia base 
refractories for the olass industry, 
chromite and magnesia base retrac- 
tories for the steel industry, cements 
and other auxiliary products for 
fused refractory applications, and 
other fused refractories. 

Owned on a 50-50 basis, Harbi- 
son-Carborundum will own and 
operate Carborundum’s — recently 
modernized and expanded Monofrax 
fused refractory plant in Falconer, 
N. Y. Additional new facilities are 
contemplated for the manufacture 
magnesia base fused 
location not vet 


of chromite 
refractories at a 
announced. 
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The long range plans eall for 
Harbison-Carborundum to include 
the full scope of research, manufac- 
turing and sale of a complete line 
of fused refractories. However, in 
the early phase of the subsidiary’s 
growth Harbison-Walker and Car- 
borundum will do some of the re- 
search and development work on 
fused refractories and also will be 
sales agents. 

Fused refractories are a relatively 
new development in the refrac- 
tories industry. ‘Traditionally, re- 
fractories are mixed, molded and 


fired into the various shapes  re- 
quired by industry. Fused refrac- 
tories are made by mixing the com- 
ponents of the refractories, process- 
ing the mix in electric furnaces to 
the molten state and then casting 
or otherwise forming the molten 
material into the various shapes 
required by customer application. 


CONTRACTS AWARDED 
TO RUST FURNACE CO. 


A Rust 


contracts from two steel producers 


Furnace Co. has received 


















SAVE downtime 


for bearing 
replacement 


use /\°[23:(X bearings 


A-B-K bearings won't peen, 
score or heat check your heavy 
roll and spindle parts, sharply 
reduce downtime and mainte- 
nance costs per ton rolled. Made 
of laminated phenolic fabric, 
they have the ability to absorb 
and cushion heavier impacts— 


@ Wear longer 

® Won't score 

@ Light in weight 

@ Cut lubricant costs 


® Save power 


and often outwear metal bearings 
many times. When replacements 
are necessary, downtime is re- 
duced because A-B-K_ bearings 
have fewer parts, are lighter in 
weight, easier to handle. Ask 
our engineers for specific rec- 
ommendations. 





D 
0} 542 
LAMINATED 


PHENOLIC BEARINGS 


\ Registered trade-mark of American Brakk Shoe Company 


Brake Shoe 


AMERICAN BRAKEBLOK DIVISION 
P. O. BOX 21, BIRMINGHAM, MICHIGAN 
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GIVES “JUST RIGHT” DESCALING! 


Lar e steel To facilitate inspection for flaws, one of 
g the country’s leading steel producers cleans 


3%4-ton billets with a special Rotoblast de- 
producer scaling machine. Because cleaning time 
depends on the varying steel composition 
of the billets, this machine is equipped with 
uses six speed settings. According to company 
supervisors, the quality of Rotoblast clean- 
Rotoblast ing is “just right’’... all loose scale is 
removed for easy inspection without over- 
blasting to peen over and hide flaws. What's 


descaling more, Rotoblast operation is reported to 
be efficient, dependable and trouble-free. 

for exact If you have a standard or special descal- 
—— ing problem, your solution is Pangborn 

. Rotoblast. Ask the Pangborn man in your 
Cleaning area or write PANGBORN CORP., 4400 
Pangborn Blvd., Hagerstown, Md. Manua- 

quality facturers of Blast Cleaning and Dust Control 
Equipment Rotoblast Steel Shot and Grit. 


CLEANS IT FAST WITH 
Pangborn| rotop LAST 
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for slab reheating furnaces and for 
a battery of soaking pits. 

Engineering has started on two 
triple-fired continuous Rust slab 
reheating furnaces to be constructed 
at the Warren, Ohio, 56-in. hot strip 
mill of the Republic Steel Corp. 

One 2-hole battery of soaking pits 
with the first installation of the new 
Rust-Escher metallic reecuperator 
will be constructed at Huntington, 
W. Va., for the Connors Steel Di- 
vision, H. Kk. Porter Co. 

Rust is also ready to proceed 
with the construction of four new 
slab reheating furnaces for an East 
Coast strip mill. 


TEXTRON, INC. ACQUIRES 
AMSLER MORTON CORP. 


A Textron, Inc. has announced that 
it has acquired the business of Ams- 
ler Morton Corp., its American 
affiliates and Amsler Morton’s in- 
terest In its Canadian associates. 

The main offices of Amsler Mor- 
ton are located in Pittsburgh, Pa. 
The Canadian companies, Amco 
Furnace Contractors, Ltd., and 
Ameo Technical Consultants, Ltd., 
are jointly owned with Canada Lron 
loundries, Ltd. 

James G. Murray, Jr.,  Presi- 
dent of Amsler Morton Corp., will 
continue to assist the American 
and Canadian operations and will 
act as liaison with several European 
companies serving foreign — steel 
mills, to the end that new develop- 
ments and modern practices be- 
come available to both groups. 

Amsler Morton will be operated 
as a division of Textron and no 
major changes in policies or manage- 
ment are contemplated. 


MESTA TO BUILD MILL 
FOR INDIANA HARBOR 


A The world’s first six stand four- 
high tandem cold mill will be built 
by Mesta Machine Co. for the 
Indiana Harbor Works of the 
Youngstown Sheet and Tube Co. 
The new 52-in. cold mill will be 
capable of rolling strip steel at 
speeds of 7250 fpm, and represents 
a major equipment innovation in 
the high speed production of light 
gage tinplate. 

All six mill stands will be equipped 
with twin drives, with each work 
roll driven. Main drives total 34,900 
hp, the largest known application 
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New furnace has 1000 tons per day capacity 


significant saving in capital 
A investment, greatly increased 
refractory life, and the ability to 
meet stringent manhour require- 
ments are some of the advan- 
tages this Birmingham producer 
is realizing from new Z & J stove- 
changing systems. 

Previous experience had shown 
that old-style stove changing re- 
quired excessive time. Tenders 
were required to “horse” the 
heavy valves manually .. . low 
blast temperatures resulted. 

Now, inacentral control room, 
the stove tender simply watches 
his array of signal lights and re- 
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Speedomax H (upper left) is dome temperature controller 





New Stove-Changing Controls 
ighlight Modernization Trend 


Southern pig iron producer increases 


operating efficiency with modern instrumentation... 


plans to operate two furnaces with five stoves. 


motely changes stoves in less 
than a minute by the turn of a 
single knob. 

Efficient stove operation here 
begins with Stove Dome Temper- 
ature Control by L&N’s Speedo- 
max" Type H. Dome temperature 
is measured with an L&N ther- 
mocouple. The control system 
maintains temperature at a pre- 
determined value by adjusting 
stove burner Fuel-Air Ratio Con- 
trollers which, in turn, vary the 
amount of excess combustion air. 

When stove is ready for blast, 
Speedomax H Stack Tempera- 
ture Control takes over from 


Dome Control and adjusts gas 
flow to hold stove in readiness. 
The complete control system 
greatly increases stove efficiency 
prevents burnouts due to 
overheating makes higher 
blast temperatures possible. 

It’s suggested that you call 
Leeds & Northrup, the leader in 
blast furnace instrumentation, 
for information about these con- 
trols. There’s an L&N office con- 
venient to you, or write 4942 
Stenton Ave., Philadelphia 44, Pa. 


NORTHRUP 


Automatic Controls « Furnaces 


LEEDS 


Instruments 
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STEEL MILL CUTS REGRINDING 
TIME IN HALF WITH MIDVAC 


VACUUM MELTED FINISHING ROLLS 


A switch from air-melted rolls to MidVac Rolls reduced regrinding 

and refinishing time by as much as 50% in one large steel mill. Now, 
operators can refinish rolls quicker to a higher polish which produces 
finer sheets. 


MidVac Rolls are made with consumable electrode vacuum 
melted MidVac Steels. These super-alloy steels produce a 
Micro-Lustre finish made possible by super uniformity of fine 

grain structure, maximum freedom of defects and non- 
metallic inciusions. MidVac Micro-Lustre Rolls assure rolling 
free from surface imperfections ... quicker regrinding ... 
and give longer trouble-free service between grinds. 


MidVac Rolls are being used throughout the nation for 
rolling stainless steel, aluminum, foil, brass and 
precious metals. Midvale-Heppenstall also make 
forged rolls of any size, for any purpose required 

in the rolling of steel, aluminum, copper, 
brass and other metals... as well as paper, 
plastics and rubber. Write for complete 
data on these new Micro-Lustre Rolls. 








Nhdlac Rolls 


MIDVALE-HEPPENSTALL CO., NICETOWN, PHILADELPHIA 40, PA. 
Subsidiary of HEPPENSTALL COMPANY, Pittsburgh, Pa. 



































of power to a cold reducing instal- 
lation. 

The mill will deliver coils up to 
16 in. wide and 80 in. maximum 
OD, weighing 62,000 Ib. 
Material will be delivered to the 
mill on a coil conveyor of the flat 
pallet type, discharged over the 
end of the 
lowering device, rotated by a coil 


over 


conveyor to a coll 


positioner and the leading edge of 
the strip separated by a coil opener. 

The strip will be fed from a coil 
box with rotating side plates, and 
recoiled on a tension reel of the 
overhung-mandrel type with out- 
board bearing, served by an elevat- 
ing stripper and double belt) wrap- 
per. A delivery conveyor will re- 
move the coils from the mill area, 
and will incorporate a scale of the 
load cell type, and automatic weight 
recording equipment. 

Mesta will also provide a fog ex- 
haust system, oil and grease lub- 
ricating systems and extensive strip 
lubricating and roll coolant systems. 


NEW ARBED BILLET MILL 
IS UNDER CONSTRUCTION 


A Schloemann Aktiengesellschaft, is 
constructing an eight-stand contin- 
uous billet mill for the Esch, Luxem- 
bourg, plant of ARBED. 

The mill is divided into two 
groups: one consists of two hori- 
zontal and two vertical stands ar- 
ranged alternately, and the other 
of four horizontal Since 
the mill schedule permits the roll 
passes to be of uniform design, all 
eight. stands are powered by one 
Klectrical and hydraulic 
equipment enables each stand to be 


stands. 


motor. 


moved into a fixed pass line. 

All stands are designed to provide 
for extremely short downtimes when 
changing over the roll sets. 

The new billet mill is scheduled 
to go into production during the 
coming year. 


GIANT SPEED REDUCERS 
BUILT FOR HOMESTEAD 


A ‘Two huge speed reducers totaling 


38 tons in weight are being pre- 





THE COST OF AN AD 
THIS SIZE IS $10.00 
PER INSERTION 
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pared for shipment at the Jones 
Machinery Division plant — of 
Hewitt-Robins Inc., Chicago, Ill. 
The two units, among the largest 
ever built, are 12 ft % in. long x 7 ft 
31, in. high x 4 ft 8! in. wide. 
They weigh 19 tons each and have 
welded steel housings. They are 
690 THAW triple reduction herring- 
bone gear design with a ratio of 
184.5:1. Their input speed is 460 
rpm and the output is 2.49 rpm. 
Output torque is 3,250,000 in.-lb. 
The two units will be shipped to 
the United States Steel Corp. to be 


used on a dual drive “‘plate flopper’ 
being built for the company’s 
Homestead, Pa., works. 


Meeting 


A The American Welding Society 
will hold its 41st Annual Conven- 
tion and Welding Exposition April 
25-29, 1960 in Los Angeles, Calif. 
Technical meetings will be held in 
the Biltmore Hotel, April 25-29, 
and the welding show in the Great 
Western Exhibit Center, April 26 
28. 





...-low cost 
haulage 


that maintains haulage schedules. 


Ore Transfers . 
Quenchers . . . Coal Larries.. 
Machines . . 
Storage Battery Locomotives 


1140 





ATLAS CAR & MFG. 


CLEVELAND 







ATLAS CARS 


Custom-built to the needs of each custom- 
er, Atlas Cars assure the dependability 


Since 1896 designers and producers of 
. . Scale Cars... Coke 
. . Door 
. Safety-Type Transfers... 


COMPANY 


IVANHOE ROAD 
10, OHIO 
177 
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how do you describe 


knowledge and 
experience 








Accumulated over 70 years of Rolling Mill development 


and manufacture, these are priceless ingredients in 


MORGAN 


ROLLING MILLS 


One-family management—now in the fourth generation— 





provides a solid, responsible background. Team with 
them a staff of top-notch engineers, and you have a 


combination hard to match. 


A new booklet tells where MORGAN MILLS 
are located throughout the world— 


a request on your letterhead will 
WORCESTER | 


bring a copy. 


MORGAN CONSTRUCTION COMPANY 
worecestTtr en, wMABEHEAGC H VBE TTS 


ROLLIN G —Mtits © SORE Ct EL SEAR I NGS ® GAS PRODUCER S 


WIRE Minas ° EJECTOR S e REGENERATIVE FURNACE CONTR OL 
RM-79 
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STEELS Maintenance 
















Records Dict 
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Atlas Steels Limited’s Utilities Engineer says: “Main- 
tenance is confined to the water-cooled rolls and the 
refractory. This furnace has proven that special and 
complex heating equipment is not required to obtain 
very high thermal releases in a small space.” 


This high thermal head furnace heats 24’ 20” 
stainless steel slabs for one-step reduction to Ye” in a 
planetary rolling mill. Slabs pass through the 108 ft., 
7 zone furnace in only 14 minutes including soak time. 


The elliptical combustion chamber is fired tangentially 
with 2 rows of North American Series 221 Dual-Fuel 
Burners. N. A. Adjustable Port Valves and #600 Air 
Motors Control the input. 

You too can save money—specify North American 


burners, blowers, and controls—they’re built for high 
production without high maintenance. 


For engineering information, 
call your nearby North American Combustion Engineer or write to w 


COMBUSTION 





The North American Mfg. Co. 
O35 '7-) ob ole Mn @) ob Le) 
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Ingot Mold Cars... 
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built to last by a company that uses them! 


5 unique structural features make 


Ingot Mold Cars take more punishment than perhaps 
any other cars in a modern steel plant. In the 36 years 
we have been making these cars for our own use, United 
States Steel has developed a number of features in struc- 
tural design that assure longer life, less maintenance, 
and dependable service. 

Shown here is a typical 8-wheel, 200-ton capacity Ingot 
Mold Car. The advantages illustrated at the right— 
plus the rugged durability of all-welded rolled-steel con- 
struction—make any size USS Ingot Mold Car a profit- 
able investment. 

Our representative will be pleased to call at your con- 
venience to discuss your requirements for this or any 
other type of industrial car. For more information, write 
to United States Steel, 525 William Penn Place, Pitts- 


burgh 30, Pennsylvania. USS is a registered trademark 


cy noan 


United States Steel 


them better 
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NORMAL 
200 TON 
CAPACITY 


Anti-friction outboard bearings: High- 
capacity anti-friction bearings are located 
outside each of the car’s eight wheels to 
minimize sidesway and to provide long, 


smooth-running performance. 


Seventy-two coil springs: Nine coil springs 
between each two wheels on both sides of 
the car—plus nine overload coils inside 
these—provide a total of 72 separate 
springs for a shock-absorbed J/evel ride, so 


important in hauling molten metal. 


High engineering safety factor Designed 
for a 200-ton normal capacity load—in- 
cluding ingots, molds and stools—each 
car has a substantial built-in safety factor 
ingot-stripping 


to withstand maximum 


thrusts. 


Oversize center plates: ‘‘Beefed-up”’ cen- 
ter plates between the trucks and car 
body are 18 inches in diameter—compared 
with the conventional 12 inches—to reduce 
the load per square inch on their surfaces. 


Hot-metal shields: Curved end plates, long 
side skirts, and special drip shields protect 
the couplers, bearings and springs from 
runover molten metal and troublesome 


solidified drippings. 
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From General Electric comes the all-new draw-out 
Limitamp control—today’s most advanced medium- 
voltage motor starter. Designed for the control of a-c 
motors rated 2300 through 4600 volts and up to 3000 
hp, this new air-break starter has broad application 


throughout industry. 


Since its introduction in 1941, Limitamp control has 
established a reputation for being first with the design 
features that add up to major user benefits. And, 
today’s all-new Limitamp control follows this pattern 
with a host of design innovations that make for: 


Faster installation: When you’re ready to roll in the 


contactor—-it can be done easily by one man. And, 
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there are no connections to make—they are made auto- 
matically as the contactor rolls into place. There’s 
plenty of space inside the panel for pulling the motor 
and power cables . . . and making the connections. 
And, with the new design, floor sills have been elimi- 
nated. This means no more grouting, no expensive 
cement work, simplified lineup with other panels. 


Simpler, safer operation: One handle now controls the 
complete operation of connecting and disconnecting 
the starter from the bus and mechanically locking the 
high-voltage compartment door. A unique interlocking 
system protects the unit from misuse. 


Superior protection: General Electric’s new Limitamp 
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INSTALLS IN HALF THE TIME—Draw-out air break con- 
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working space help simplify installation. 





INTERRUPTS FAULT IN FIRST 42 CYCLE—Fast-acting, 
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cause damage to valuable motors. 


v 7 


control utilizes fast-acting current-limiting fuses, 
ambient-compensated overload relays, and a high- 
voltage contactor to provide the most “positive’”’ pro- 
tection for your motors. Proved EJ-2 fuses interrupt a 
fault in the first !4 cycle, thus reducing damage to 
valuable motors. The performance of the completely 
coordinated design has been exhaustively tested in 
General Electric’s high-voltage laboratory to provide 
the most reliable equipment for your application. 


Easier maintenance: Even with these advanced design 
features, new Limitamp controls are simpler than ever 
to maintain. All components are accessible from the 
front for inspection and maintenance—without remov- 
ing them from the enclosure. A special test circuit is 











LIMITAMP CONTROL IS ISOLATED AUTOMATICALLY— 
A unique shutter box isolates the starter from high-voltage 


power when the operating handle is turned to the off position. 








NORMAL MAINTENANCE WITH CONTACTOR IN PLACE— 
All components, including the high-voltage contactor, can be 
maintained right in the control unit, with complete safety. 


JN ITRKC 


built into each unit—permitting check-out operation 
before the unit is put into service. 


For full information on all-new Limitamp motor 


control, contact your G-E Apparatus Sales Engineer 
or Agent today. Or write Sect. 783-10, General Electric 
Co., Schenectady, N. Y., for Bulletin GEA-6893. 


Industry Control Dept., Roanoke, Virginia. 


“Reg. trade-mark of General Electric Company. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 











YOU GIVE YOUR DESIGN A LONGER LIFE 
WHEN YOUR “SPECS” READ HYATT 


If you want smooth, trouble-free operation for the life of your design, you 
ean have it with Hyatt! For Hyatt’s built-in quality is electronically con- 
trolled to insure that the last Hyatt Hy-Roll bearing is just as accurate 
as the first. Hyatt reliability costs no more so why not have the best? 
Hyatt Bearings Division, General Motors Corporation, Harrison, N. J. 


: Myart.. ROLL BEARINGS 


IN ROLLER BEARINGS HYATT IS THE WORD FOR RELIABILITY 
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ing factors to the high production rate secured. 


THREE GANTRY CRANES 
ON SAME LINE 


PROVE HIGHLY ADVANTAGEOUS 


Thousands of tons of wire are cleaned monthly by 
three especially designed Cleveland Tramrail gantry 
cranes working 24 hours a day, seven days a week, 
in the cleaning house of an important stainless steel 
producer. 


Each crane is assigned to a section of the straight- 
line layout. The first crane picks up loaded hooks 
of wire from a rack and dunks them in a sodium 
hydrite tank and a water quench. Then the second 
crane takes over, advancing the wire through a sul- 
furic acid tank, water rinse and hot nitric acid bath. 
The third crane carries them through a water rinse 







GET THIS BOOK! 

BOOKLET No. 2008. Packed with 
valuable information. Profusely 
illustrated. Write for free copy 


WIRE PRODUCTION SPEEDED 


WITH STRAIGHT-LINE CLEANING PROCESS 


Three gantry cranes operate at high speed around the clock in this clean- 
ing house. Note how clean and orderly this room is. These are contribut- 
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and cold nitric acid tank and places them on the 
outgoing rack. 


The efficiency which a straight-line layout with 
gantry cranes introduces in a cleaning house is 
usually an eye-catching figure. Man-hours required 
for cleaning a given amount are generally reduced 
from one-third to one-half over that for old-fashioned 
cleaning methods. In addition, a 50% saving in 
floor space is made. Another important feature is 
the cleanliness that it makes possible. To operate 
in a clean, orderly room not only aids production, 
but is more healthful for employees and boosts 
their morale. 


CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO. 
o019 East 288 Street, Wickiiffe, Ohio 
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THREE 40-POINT ANNUNCIATORS make 
it easy for the operator to tell at a glance 
which variables are off-normal. 

















DIGITAL VISUAL DISPLAY and variable 
selector switches moke it easy to select any 
single variable.and watch all trends and 
changes continuously. 























SERVICING IS SIMPLIFIED by an indicator- UNIQUE INPUT SELECTOR is unusually — 
— panel showing the completion of each dependable because of its sealed, oil- 

p in the analog to digital conversion. immersed construction. Servicing isnormally 
Bectiies 0 <orentte con ce chang limited to visual inspection every 6 m : 
from automatic to hand advance to permit Drawers pull out so voltage checks can be 
operator to check each step. em. 


















Here’s a standard, all-purpose 120-point logger- 
scanner system with features formerly found only 
in more expensive, custom-designed equipment .. . 
the first of several packaged logger-scanners being 
introduced by Honeywell. It offers the ultimate in 
accuracy, flexibility, dependability and simplicity 
of maintenance. Wide ambient temperature oper- 
ating limits—60 to 120°F—eliminate the need for 
special air conditioning equipment. 


The Series 3120 accepts signals from primary 
measuring instruments— thermocouples, flow, pres- 
sure or other transducers. It measures these sig- 
nals, digitizes them, and prints their values in 
immediately usable form. A thermocouple refer- 
ence oven can be supplied to accommodate three 
types of thermocouple inputs—types T, J, and K— 
which are automatically linearized over their entire 
range to within 0.1‘; accuracy. 


... accurate within + 0.1% of reading 





... pinboard programming for maximum flexibility 


The operator can select either automatically or 
manually initiated logging cycles. He can set the 
system to log all variables automatically at preset 
intervals, or manually energize the system to 
operate on demand, between logging cycles. 


Between logging cycles, the system can scan off- 
normal alarm points—high, low or both—at a rate 
of 7 points per second. Upon detecting an off- 
normal point, the system sounds an alarm, lights 
a point-identification light, and prints the time, 
point number and off-normal value on adding 
machine tape. During log cycles, off-normal points 
are printed in red on the log sheet. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . . . he’s as near as 
your phone. MINNEAPOLIS-HONEYWELL, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
Fits uw Couttiol 





TWO TYPEWRITERS permit a single line log 
allowing columnar comparisons. Separate alarm 
printer records all off-normal variables. 














STANDARD MODULAR COMPONENTS are 
assembled on chassis mounted as individual 
drawers in relay racks. All drawers are con- 
nected by plugs for easy servicing. 





























Low Pressure Carbon Dioxide 








Fire Extinguishing Systems 


for “Hot Spot'’* Hazards 


In most of the country’s ranking steel mills, 
CARDOX Low Pressure Carbon Dioxide Fire Ex- 
tinguishing Systems guard the “Hot Spot” hazards 
where fire is most likely to strike or can cause 
greatest interruption. 


In practically all ferrous and nonferrous mills and 
producers, the first CARDOX System to be speci- 
fied has been followed by many more. Only per- 
formance proved through the years could have 
achieved such acceptance. 


The fact is, that CARDOX established carbon 
dioxide as the Number I safety-protection for “Hot 
Spot” hazards. Pioneering and developing low 
pressure carbon dioxide, Cardox made it available 
for fire protection in unlimited quantities—as easily 
applied in tons as in pounds—with applications 
performance-engineered for each hazard in each 
installation. 


CARDOX also provides national field service— 
national recharging service. CARDOX “extras” at 
no extra cost. 


Write Us. 
Have a CARDOX Fire protection Engineer dis- 
cuss protection or make a survey. 


WRITE FOR... 
Folio 1-1 
Low Pressure Cardox 
Systems DIVISION OF CHEMETRON CORPORATION 
Folio 8-1 840 N. Michigan Avenue 
High Pressure Cardox Chicago 11, Illinois 
Systems 
DISTRICT OFFICES IN PRINCIPAL CITIES 











Low-pressure Cardox Storage Unit. 





* Mill stands 
Quench tanks 
Oil Cellars 
Oil cooling towers 
Oil storage and handling 
Furnace basements 
Pump rooms 
Transformer banks and vaults 
Generators and motors 


Foil mills (nonferrous) 





NEW HIGH PRESSURE SYSTEMS 





The first performance — engineered 
high pressure (cylinder-type) carbon 
dioxide systems. For smaller capac- 
ity needs or where physical condi- 
tions make them advantageous. Ex- 
clusive, constantly energized, contin- 
uously monitored control system. 
Total flooding and local application 
by any means of application. 
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Por typical conditions: Mack-Hemp Technigrain and Techni- 
¥ grain Special alloy iron rolls give you exactly the degree of wear 
resistance you need for normal production run conditions in 
roughers, strands and leaders. Tailored to your specific require- 
ments, these rolls have deep hardness penetration to assure 
minimum wear in the passes through many redressings. 


For finishing: You'll find that Mack-Hemp Nironite C Special 
nickel alloy grain iron rolls have the hardness and fine grain 
structure to roll a top-quality finish on your merchant products 
in normal production runs. 


For severe, heavy-draft conditions: If you have a tandem 
set-up that’s been giving you a roll breakage problem, you can 
cure its tendency with Mack-Hemp Technikrome, Stironite or 
Supermetal high-carbon alloy steel rolls. All of these roll types 
can be used for roughers, intermediates and finishers. They are 
alloyed for increased strength and wear resistance, with Super- 
metal and Stironite rolls showing somewhat higher hardness. 


Every Mack-Hemp. roll that leaves our plants has been as care- 
fully mated to your specific mill conditions as we know how to 
make it. It’s your guarantee of getting more tonnage from the rolls 
with the striped red wabblers. 


MACKINTOSH-HEMPHILL ° DIVISION OF E. W. BLISS CO. 
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CONE-DRIVE worRM GEAR 
HOLLOW SHAFT 
SPEED REDUCERS 


provide greater flexibility 
in the design of your equipment 











Standard Cone-Drive hollow shaft 
speed reducers are available in four basic 
sizes (2, 2’, 3 and 3! inch center 
distance units) to accommodate loads 
from fractional to 13 horsepower. They 
are built around the double-enveloping 
worm gear design and carry the same 
high ratings as standard Cone-Drive 
speed reducers. 


You, as a designer, will be particularly 
interested in the versatility of application 


and space savings made possible by the TROLLEY HOIST 
right angle design between input and . 
n OES 
output shafts. ae = . il ie 
e " , iy 
The reducer is mounted directly on = — 


the driven shaft and requires only a 
simple bracket or torque arm to prevent 
it from rotating about the driven shaft. 





Construction is rugged enough to per- 

mit floor or wall mounting of Cone- 
Drive hollow shaft reducers and “‘hang- 
ing’’ the driven shaft on it (in certain 
applications), eliminating pillow blocks 
: e = or bearings. Larger-than-necessary taper 
well Ft A! ~ @s roller bearings and heavy-duty castings 
Soe esioaae make this possible. 
: If a motorized reducer is desired, a 
simple, standard bell housing can be 
furnished for NEMA C-type face motors. 
The need for expensive couplings is 
eliminated since a tang-type drive sleeve 
and suitably machined worms are pro- 
vided. When a hollow-shaft speed re- 
ducer and face-mounted motor are com- 
bined, no bed plate or mounting arrange- 
ment is required. Pulleys, belts, sheaves, 
etc., that might be troublesome or diffi- 
cult to install are also eliminated. 


Ask for Bulletin CD-218. 








WELDING POSITIONER LAUNDRY MACHINE 


CONE-DRIVE GEARS vision MICHIGAN TOOL COMPANY 


7171 E. McNichols Road + Detroit 12, Michigan + Telephone: TWinbrook 1-311 









mn pe GT act 
a DOUBLE-ENVELOPING f {Dj DOUBLE-ENVELOPING WORM €) i= DOUBLE REDUCTION WORM“)// iC. DOUBLE-ENVELOPING 
Ry WORM GEARSETS “ GEAR SPEED REDUCERS ( (A:) GEAR SPEED REDUCERS CEG ricur ANGLE GEARMOTORS 
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REDUCES MAINTENANCE 
--less operating expense ve 
> MINIMIZES DOWN-TIME 


--lower labor costs 


INCREASES PRODUC 
--higher unit output 












A \ bearing trouble—that is intecengetare ‘goa rodu schedule... 
j ; and...running up your costs? If so, without obligating yourself in 
! ; any way-you're invited to make use of the expert Repring engi- 

\ neering service this company offers you. 








ations will be 


ples augmented 
f a century of 


First, conditions will be analyzed. Then, 
made. They'll be based on sound enginee 
by a wealth of know-how gained ine iter 
bearing experience. Could save you ‘Of dollars-—as they 

\ have for hundreds of others. What ‘will it cost? Not one cent! No 
obligation, either. So, why not phone-NOW? 


HERRY BEARING COMPANY 





. J s . ° ‘ 
6923 W. Archer Ave. 2633 S. Michigan Ave. © ¢@¢@ Chicago 16, Illinois 568 N. Chicago $t. 
LUdlow 5-4400 JOliet 3-3446 
OAK PARK SKOKIE WAUKEGAN ROCKFORD HAMMOND GARY CHICAGO HEIGHTS 
327 Madison St. 4438 Oakton St. 323 S. Lewis Ave. 710 Broadway 4828 Calumet Ave. 716 E. 5th Ave. Halsted at 12th St. 
EUclid 6-1700 ORchard 4-6600 MAjestic 3-8770 Phone: 2-556] WE stmore 1-3010 TUrner 5-7501 SK yline 4-6300 
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After yeors...if you do have to" repack’ 


JUST REPLACE 2 SELF-CONTAINED UNITS 


LARA LDF oh eT 


Reet, 





IF iT’S A HUNT PDQ AIR VALVE 





You want an air control valve that one man can completely repack in a minute 
on the bench or on the line. 


We have that valve for you: oe 
he 8 uf Accessibility 

To repack the HUNT PDQ you just slide two simple self-contained units into place. 

One .. . the poppet spindle-sleeve assembly. Two . . . the plug-in solenoid pilot 

assembly. That's all! ul Simplicity 

You want a minimum inventory of spare parts. With the HUNT PDQ valve you 

stock only two spare units . . . not several dozen parts. 

One man... any man... can completely repack the PDQ (including the solenoid @ Speed and Capacity 

pilot section) in less time than it takes you to read this ad. And your line is back 

in operation again. : ; 

This is the valve you want and need. Write today for the full story -on the PDQ. LJ Price and Quality 


Yas A. V. Ney, Sales Manager The Hunt PDQ valve tops them 
i all in every class. 


Next month... 
HUNT VALVE COMPANY «: SALEM, OHIO, U.S.A. the SPEED and CAPACITY story. 


= 


V 
HUNT is Quick-As-Wink air & wyorautic conTROL VALVES 


— 
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Chief Clerks report: Monthly alloy consumption from furnace sheets 4 . f 
closely checks with month-end inventories when ELECTROMET ill 
bagged alloys are used. Bags eliminate handling losses, aid 


inventory control, and help keep a cleaner furnace floor. Write for this new 
folder outlining 


Melters report: More accurate ladle additions can be made with bagged alloy 
ELECTROMET bagged alloys. Result: More on-grade heats and advantages and 
closer control over deoxidation. Bagged alloys also yield specifications. 


10 to 15 per cent higher recoveries in the ladle, cutting alloy costs. 

For more information, contact UNION CARBIDE METALS, 

producer of more than 100 alioys—11 supplied in bags. fo \-1-1109)-=83 METALS 
UNION CARBIDE METALS COMPANY, Division of Union Carbide 


Corporation, 30 East 42nd Street, New York 17, N. Y. 
In Canada: Union Carbide Canada Limited, Toronto. 





Electromet Brand Ferroalloys 
and other Metallurgical Products 


The terms “‘Electromet”’ and ‘“‘Union Carbide”’ are registered trade marks of Union Carbide Corporation. 




















‘If you have a rolling problem, 


call National, 
says John Patton, Assistant Manager—Roll Sales 


. we believe we can contribute to its solution. Our organizational 
backbone is ‘men’—men, trained and experienced in metallurgy and 
foundry practice who take an individual interest in each proble m and 
its solution . . . just as they take an individual interest in the production 
of each roll th: it goes through our plant. 

“For instance, every steel roll order is individually processed with 
careful planning and meticulous checking of each det: il. Our wide r: ange 
of furnace sizes permits pouring each order from an individual heat. 

“Chilling of each mold is carefully calculated to insure deep penetra- 
tion for maximum life and high resistance to firecrack and spalling. 

“This same care is followed throughout production—through heat- 
treating, machining, testing, inspecting and shipping. 

“So we re peat, ‘If you have a rolling problem, call us. Let us help 


you solve it’ 


ase 


AND, 


ww ol =O 


GENERAL STEEL CASTINGS 


National Roll & Foundry Division 


Avonmore (Westmoreland County) Pennsylvania 
General Steel Castings Corporation: General Offices, Granite City, Ill. 
Plants: Granite City, Ill. —Eddystone, Pa.—Avonmore, Pa. 























(1) Safety Starter Booklet 


Six important safety features of 
Westinghouse Electric Corp.'s new 
Type L combination safety starters 
are discussed in a new booklet 
entitled ‘Industry's Safest Line 
of Combination Starters.’’ These 
starters, designed to meet recom- 
mendations of the Joint Industries 
Council, are used to control in- 
dustrial equipment such as heavy 
machine tools. (Booklet B-7322) 


(2) Procedure for Grinding 
Rolls 


A 20-page handbook giving the 
correct procedure for grinding the 
body of mill rolls, a highly con- 
troversial subject, is available from 
Landis Tool Co. This booklet 
contains information never before 
published on speeds, feed rates, 
traverse speeds, work speeds, 
wheel dressing, coolants, lubrica- 
tion, wheel conditioning and the 
effects of hard and soft acting 


wheels. (Bulletin RG-59) 


(3) Haulage Machines 
Link-Belt Co. has available a 
booklet entitled ‘Haulage Ma- 


chines,’’ which contains 14 typical 
layouts that illustrate the many 
types of applications to which car 
spotters and car pullers can be 
adapted. Most commonly used for 


moving railroad cars’_. these 
machines are also successfully 
employed in handling a wide 
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You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bualle- 


tins to you. 


Note: Post cards expire three months 
after publication date. 











range of mobile loads, from warp- 
ing barges along a dock to pulling 
cars of castings into and out of 
annealing furnaces. The complete 
line of Link-Belt car spotters, car 
pullers and 33 accessories are de- 
scribed in the booklet which also 
gives engineering and selection 


data. (Book 2892) 


(4) High Pressure Magnetic 
Separators 


Design and _ operating § ad- 
vantages of S. G. Frantz Co.'s high 
pressure ‘‘Ferrofilter’’ magnetic 
separators for hydraulic systems 
are outlined in a new four-page 





Publication Service... 


bulletin. Types described are the 
industrial PH series with working 
pressures from 2000 to 5000 psi, 
and the aircraft PX series with 
working pressures up to 3000 psi. 


(5) Data System 


A complete description of the 
Kybernetes Series 2000 data system 
is provided in a 12-page brochure 
just released by Hagan Chemicals 
& Controls, Inc. The illustrated 
brochure outlines construction and 
operation of the basic modular 
chassis in the Series 2000, includ- 
ing plug-in housings and pin- 
board arrangement for function 
programming. Technical data is 
provided on all functions of the 
equipment, including inputs, d-c 
amplification, analog - to - digital 
conversion, linearization, pro- 
gramming, integration, computer 
control and many others. Specifi- 
cations are also presented for all 
components and functions of the 
system. 


(6) Condensed Butterfly Valve 


A new four-page bulletin de- 
scribing the complete line of 
Continental Equipment Co. butter- 
fly valves is now being distributed 
Eight butterfly valve designs are 
presented in tabular form, which 
makes comparison and selection 
easy. Valve sizes range from | in. 
to 108 in., with pressure drops 
up to 1200 psi and temperatures 
up to 2000 F (50-1). 
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A NEW CONCEPT FOR USING OxYGEN iN ELECTRIC FURNACES 


By G. W. Hinds 
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Figs. 3 & 4. Top and side views of a typical door burner installation designed by LINDE for electric arc furnaces having a capacity under ten tons. the bi 
jacket 
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‘door : 
scrap | 
Figure 
G. W. Hinds 
Development Engineer, Development Laboratory 

| Linde Company, Division of Union Carbide Corporation 
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Introduction 


: Today, more than ever before, there are many new tech- 
& niques constantly under investigation to help the electric 
furnace industry continue to improve its competitive 
position. How to increase production and lower costs has 
been under intensive study throughout the industry. In 
this respect, a few electric furnace shops have experi- 
mented with air-gas burners fired through the door, roof, 
and into scrap buckets to pre-heat scrap both before and 
after charging to utilize lower cost heat and to increase 
production. 

Recently, a practical process has been developed by 
Linde Company for using oxygen to assist scrap meltdown 
in electric-arc furnaces. This process utilizes newly- 
designed oxygen-fuel gas “door” or “wall” burners to speed 
this operation. 

Based on production tests, the use of this equipment 
has resulted in these major advantages: 





Copyright 1959, Union Carbide Corporation 
























1. PRODUCTION HAS INCREASED FROM 15 
TO 20 PER CENT. 

2. POWER CONSUMPTION HAS DECREASED 
15 TO 20 PER CENT. 

3. THE USE OF OXYGEN HAS RESULTED IN 
UNIFORM SCRAP MELTING RATES. 


4. ELECTRODE CONSUMPTION REMAINS 
NORMAL WITH THIS PROCESS. 


Oxygen-Gas Burner for 
Rapid Scrap Meltdown = 
In early development, it was known that oxygen should a 


reduce scrap meltdown time. On this basis, tests we 
conducted wherein oxygen and gas pipes were positioneqggy 
at all angles to each other from parallel to perpendicul 3 er 
for post mixing. A concentric burner design shown —_ 
Figure (1) was found to perform best. With this type ¢ 











er, oxygen flows through the center pipe while natural 
flows through the surrounding annular pipe. This 
pment became the basis of present burners known as 
x burners” and “wall burners.” 









FUEL GAS 


WATER OUT _-———_» 





. OXYGEN 









WATER IN 























fig. |. Linde Company concentric burner design which is basis for door and 
wall burners. 








Door Burners 

A typical door burner is shown in Figure (2). Although 
the burner as shown is not water-cooled, a water-cooled 
jacket may be provided. 

Installation of this burner is relatively simple. It is only 
necessary to support the burner through a hole in the 
door so that the burner can be directed as required at 
scrap between the electrode and furnace wall as shown in 
Figures (3) and (4) on opposite page. In initial tests, the 
burner can be supported through a partially opened door. 















































Fig. 2. A typical door burner designed by LINDE. 
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Figs. 5 & 6. Top and side views of a typical wall burner installation designed by LINDE for electric arc furnaces having a capacity of ten tons and over. 


Wall Burners 


A typical water-cooled wall burner of Linpe’s design is 
illustrated in Figures (5) and (6) shown below. Gener- 
ally, three or more burners of this type can be installed on 
furnaces ranging in capacity to 200 tons or more. 

A primary consideration for the successful use of wall 
burners is that their installation should be practical and 
should not be complicated. Combination wall port and 
water-cooled burners have been found to give satisfactory 
maintenance-free operation. A special feature of their de- 
sign is that separate port coolers are not required. The 
non-cooled oxygen pipe can be quickly removed for tip 
cleaning if necessary. The burners are positioned tangenti- 
ally in the wall and directed downward at an angle of 
approximately 15° from the horizontal. This is to allow 
direct scrap contact for as long a period as possible. 


Controls 

To supply fluids to the burners, it is necessary to install 
water, oxygen and natural gas manifolds around the fur- 
nace shell. A water pressure of 20 to 30 p.s.i. is maintained 
at the burners. 

Every auxiliary burner furnace installation should in- 
clude a control panel near the furnace as shown schemat- 
ically in Figure (7). Automatic safety valves shut off 
the flow of both oxygen and fuel gas in the event that ab- 
normally wide pressure variations occur. 


Operation 

Auxiliary burners for scrap meltdown are turned on after 
the furnace has been charged. They are then operated 
continuously for as long as they can be effective on scrap 
remaining in the furnace. The precise moment for turn- 
ing on the burners varies with charging practice. In door 
charging practice, it is as soon as there is sufficient scrap 
in the furnace. In top charging, the burners are turned 
on either slightly before or immediately after dropping the 
charge into the furnace. 
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Fig. 7. Schematic view showing burners and controls for a wall burner 
electric furnace installation by LINDE. 


Test Results 
Principal effects of the auxiliary meltdown oxygen- as 
burners are faster meltdown time and lower power c - 
sumption. Several important effects other than these < e: 


1. Scrap is melted uniformly away from the walls an 
banks early, thereby reducing the possibility of br: 
ken electrodes due to scrap cave-ins. Furnaces wit 
low capacity transformers have difficulty melting scr: 
around the edges of the bath. The scrap hangs 
ledges around the walls and frequently falls into tl 
bath late in the heat, causing unexpected analys 
changes. 

2. Burners can be directed toward furnace “co 
spots” to accomplish uniform meltdown and to eli 
nate scrap hangers. 

3. Burners can be operated during each back charg 
Burner operation during periods of “power-off” 
considered exceptionally worthwhile since the flan 
continues to heat and melt the scrap. 

4. Burners can be operated on the cold charge in 
newly relined furnaces prior to arrival of furnace 
crew. 

5. Light, voluminous scrap melts rapidly rather than 
hanging up in a mass. 

6. Furnace overtime can be reduced. 


Effect on Production 

Tests on various size furnaces have shown unusually con- 
sistent differences between heats made with burners and 
heats made without burners. Figure (8) illustrates typi- 


cal differences in meltdown power and meltdown time| 


when oxygen-natural gas burners are used during the 
melting period of every other heat. In initial test work. 
the burners were operated at the oxygen-natural gas ratio 
































Flow rates are established in accordance with data in of 2 to 1. This was found to result in an excessively high 
Table (1) by appropriate adjustments at the control panel. FeO value in the slag and low carbon values at meltdown. 
When starting on a new charge in wall burner practice, the Near normal “melt-in” analyses were obtained by using 
flame should be adjusted to a minimum for a few minutes the reducing ratio of 1% to 1. 
to allow time for the burner flames to cut into the scrap Evaluation tests in a 50-ton door charge furnace having 
directly in front of the burner ports. This will prevent two back charges produced the following results when 
flame deflection against the wall. two burners were fired through the side door at flow rates 

Numerous tests on all size furnaces indicate normal of 10,000 cfh oxygen and 7,000 cfh natural gas each. Melt- 
refractory and electrode consumption. With water-cooled down time was reduced 15 per cent and meltdown power 
wall burners, the brick lining around the burners remains decreased 19 per cent. No differences were noted in bath 
intact with very little wear. temperature at “melt” or in furnace yield. 

Table | — Representative Oxygen and Fuel Gas Flows for Scrap Meltdown in Electric Furnaces 
Type Furnace Number Flow Rate /Burner Total Fiow Rate 
Surner Size of Oxygen Gas Oxygen Gas 
tons Burners cth cfh cu. ft. per hour cu. ft. per hour 
1 1 3,000 2,000 3,000 2,000 
SIN hot u's. daceacs 2 . 5,000 3,300 5,000 3,300 
4 1 6,000 4,000 6,000 4,000 
8 1 7,500 5,000 7,500 5,000 
10 3 3,000 2,000 9,000 6,000 
20 3 6,000 4,000 18,000 12,000 
ne cate, a ae 50 3 7,500 5,000 23,000 15,000 
80 3 11,000 7,500 33,000 23,000 
100 4 9,000 6,000 36,000 24,000 
200 4 10,000 6,700 40,000 27,000 
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Single burner operation with 11,400 cfh oxygen and 
7,600 cfh gas in a 20-ton top charge furnace reduced the 
average meltdown time 15 per cent. The fact that melt- 
down power was only reduced by 14 per cent is attributed 
to the type of scrap used. Three back charges were 
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required. 
Similar results were obtained when operating a 4-ton, 
top charged furnace for making low carbon steel castings 
and using a door fired burner for 30 minutes. The average 
total power was reduced approximately 15 per cent. The 
tap-to-tap time was reduced by 15 per cent, while the 
production increased by 14 to 20 Ibs. per minute. 
Exceptional savings have been experienced in a shop 
having only one 1500 KVA transformer for two 4-ton fur- 
naces. A single oxygen-gas burner was operated through 
he door of one fully charged furnace, while meltdown 
proceeded normally in the second furnace. On both stain- 
ess and ordinary carbon steel, power requirements were 
reduced by 30 per cent and heat time was reduced from 
30 to 50 per cent. Because of limited transformer capacity, 
he burner was operated for approximately 112 hours 
ore power was made available. However, for normal 
pperation, oxygen-gas burners and power should be used 
simultaneously. 








ORDER OF PAIRED TEST HEATS (20- TON FURNACE ) 


Fig. 8. Typical differences in meltdown power and meltdown time when “Linde” oxygen-natural gas burners are used during every other heat. 


Conclusion 


The use of oxygen-fuel gas burners for scrap meltdown in 
electric furnaces results in increased production accom- 
panied by power savings with normal electrode consump- 
tion. In most shops, the operation of auxiliary scrap melt- 
down burners is of primary importance under one or 
more of the following circumstances: 


1. When finishing capacity exceeds furnace capacity. 
2. When the need exists for increased production. 
3. When power supply is subject to interruption. 


4. Where there is excessive furnace overtime. 


Oxygen-fuel gas burners for scrap meltdown promise 
to fill a long standing need on the part of electric furnace 
operators. The lower power consumption and increased 
production associated with these burners can play an im- 
portant role in improving the competitive position of 
older shops. When included in the design of new furnace 
installations, these burners can reduce capital expendi- 
tures while increasing production capacity. 

















Other Uses of Oxygen 
in Electric Furnaces 
The previously mentioned application of oxygen- -fuel gas 
burners will undoubtedly prove to be of practical value 
to the electric furnace industry. Although this application 
is new, oxygen itself has been employed as a tool in elec- 
tric furnace practice since the Second World War. It has 
been used widely throughout the industry—in all sizes of 
furnaces from one to over two hundred tons—for refining 
carbon, alloy and stainless steels. In each of these opera- 
tions, the use of oxygen provides increased production ac- 
companied by substantially reduced power consumption. 

In addition to the above mentioned applications, the 
industry has given close scrutiny to the use of oxygen for 
de siliconizing hot metal. 

The following is a brief discussion covering the use of 
oxygen for these practices. 
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Fig. 9. Typical water-cooled oxygen jet. 


Oxygen in Carbon and Alloy Steels 


Oxygen has been introduced into the electric furnace bath, 
both by means of a water-cooled jet or a consumable 
lance pipe. With the jet, shown in Figure (9), oxygen is 
supplied at varying flow rates up to more than 100,000 
cu. ft. per hour. These high rates are double or triple those 
normally used in the past. The equipment is adaptable to 
furnaces of all sizes. It consists of three concentric tubes. 

The internal tube is used to conduct the oxygen to a 
copper head containing a single nozzle designed to give 
the required oxygen flow at a constant pressure. The head 
is angled to give a vertical or near vertical oxygen stream 
to the bath. The remaining tubes are employed to conduct 
the cooling water to and away from the head. 

Consumable lance pipes, shown in Figure (10), have a 
life of 1-3 feet per minute, the higher consumption being 
experienced during the lancing of stainless steel melts. 
The internal diameter of the lance should be selected 
according to the pressure and flow of oxygen. Lance life 
can be extended 50% or more by coating with refractories. 

Table 2 shows the typical lance sizes employed for vari- 
ous flow rates at line pressures between 125 p.s.i. and 150 
p.s.i. The pressure measured at the head of the lance 
may be some 25 per cent lower. 











Fig. 10. Typical oxygen consumable lance pipe and holder. 
FLOW RATE LANCE SIZE 
Cu. ft./min. in. 
up to 250 Ye” 
250-300 4” 
300-450 wy” 
450-600 e 


Table 2. Typical lance sizes employed for various flow rates at line pressures 
between 125 p.s.i. and 150 p.s.i. 


Higher working pressure will obviously increase the rate 
of flow, but the available pressure is often restricted by 
the supply pressure and the distance from oxygen storage. 
It is customary to introduce the lance through the charging 
door at an angle of approximately 25° to the bath surface 
and to hold the tip at a depth of four to six inches below 
the slag-metal interface. With a little practice, the operator 
becomes familiar with the sound and feel of the lance 
and can judge when the correct immersion position has 
been obtained and when the lance requires feeding farther 
into the bath. 


Requirements for Carbon Removal 


The rate at which carbon can be removed from a bath 
of molten steel in an electric furnace depends on a number 
of factors. They are: initial carbon content, range in which 
carbon is removed, concentration of FeO in the slag, metal 
temperature, rate and time of oxygen input, presence of 
other elements, bath weight, and slag-metal contact area. 
Other factors peculiar to a particular furnace may also 
influence the rate of carbon elimination. However, one or 
more particular factors may have an overriding influence 
in different operations. 

Oxygen lancing and jetting have proved capable of 
reducing carbon at a rate much greater than the ore boil, 
with no deleterious effect on furnace refractories, and in 
general, an improvement in steel quality. The greater car- 
bon removal rate is accom 2anied by a higher temperature 
increment and hence a reduction in power consumption. 


Oxygen in Stainless Steels 


Before the introduction of the oxygen lance and jet, stain- 
less steels were made either by melting a charge of mild 
steel scrap, decarbonizing with ore and adding the alloy- 
ing elements in the form of very low carbon ferro-alloys, 
or by melting a mixture of stainless steel scrap and mild 
steel scrap and removing the carbon, together with a large 
proportion of the chromium, by means of ore. A third 
method was to melt mild steel scrap, remove the carbon 
to a low limit, add a similar weight of stainless steel scrap 
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| fad bring the charge to the required composition with low 

| Tc rbon ferro-chrome. 
| Perhaps the most important development in the use of 
gaseous oxygen in electric furnace practice is the intro- 
j duction of oxygen lancing in the manufacture of all types 
of stainless steels. The technique has been successfully 
~ applied to removing carbon from steel in the presence of 

‘high percentage of chromium, enabling high quality stain- 

less steels to be produced from 100 per cent stainless steel 

scrap charges. Prior to the introduction of this method, 
most types of stainless steel scrap had little commercial 

value and large quantities were dumped. This meant a 

considerable loss of valuable nickel and chromium to the 

jmetallurgical world which could only be replaced by 

virgin materials. As a result, the cost of producing stainless 

isteels, particularly those containing nickel, tungsten and 
ssures Imolybdenum, was extremely high. 

} The equipment required for decarbonizing stainless 
rate [steel melts is essentially the same as that used for carbon 
1 by (steel production, except a higher specific flow rate is re- 
rage. \uired and consequently, for an identical size furnace, a 
ging jlarger bore lance may be employed. 
face | Oxygen flow rates should be as high as practicable, since 
elow she carbon will be eliminated at a greater rate with a high 
rator |low rate and a lower carbon will result. Figure (11) illus- 
ance frates the difference in decarbonizing at varied input 
1 has fates. This is particularly important when producing low 
rther karbon stainless steels. A high flow rate often improves 

ey life since the blow is completed in the minimum 
time. With a prolonged blow the furnace hearth is held 
bt a high temperature for an excessive time, resulting in 
ncreased wear. 





bath 
mber 
vhich 
metal 


ice of 
area. 2900°F BEFORE BLOW 
9% C BEFORE BLOW 
0.36 % C BEFORE BLOW 
10- TON FURNACE 
















, also 
yne or 
lence 









le of 
> boil, 
ind in 
ar car- 
rature 
ption. 














stain- 
f mild 
alloy- 
alloys, 









20 30 40 10) 60 
MINUTES AFTER START OF OXYGEN BLOW 








Oxygen Desiliconization for Hot Metal 
in Electric Furnaces 


With the continued search within the steel industry for 
methods of increasing production without the necessity 
for high capital outlay, the use of the oxygen lance or 
jetting probe for silicon removal from hot metal has come 
under close examination. 

The quick removal of silicon subsequent to refining can 
be attractive to many operators because it increases 
production by reducing refining time. For example, in the 
electric furnace, the elimination of three-fourths of the 
carbon in hot metal and all of the silicon so greatly speeds 
melting operations that output can almost be doubled. 
Some furnaces in Germany are already operating with this 
practice, usually by blowing oxygen into the arc furnace, 
but good results have also been obtained in experimental 
heats where the desiliconizing has been accomplished 
prior to the charging. 


Oxygen Supply and 
Delivery Methods 


With today’s increasing oxygen demand, new methods of 
production and distribution are constantly being sought 
and found. These methods not only lower the cost of 
oxygen, but enable it to perform in new capacities as well. 
The steel industry has been the recipient of the majority 
of these new methods. Oxygen service is actually tailored 
to fit the customers’ needs, with the type of service de- 
termined by the volume and pattern of oxygen use. 

The various methods of supply that service all steel 
plant activities can be broken down roughly into four 
categories. They are: on-site tonnage plants, “Driox” 
oxygen (liquid delivery and storage), “Cascade” oxygen 
(manifolded gas receivers), and cylinders. 


On-Site Plant 


This is a gaseous-oxygen producing unit which, if installed 
in conjunction with a liquid oxygen storage system and 
a dependable source of shipped-in liquid oxygen, is 
most economically installed as a single production unit. 
Otherwise, reserve or standby units are needed, full or half- 
size, depending on the degree of continuity of supply that 
is required. The plant is built on, or very near the user’s 
property, and is usually provided, installed, operated and 
maintained by the oxygen supplier. The user generally 
provides utility services to the plant and the oxygen dis- 
tribution pipelines. The on-site oxygen producing unit can 
be made to produce oxygen with capacities ranging from 
several tons per day to hundreds of tons per day. Except 
under very unusual circumstances, it is not economical to 
install an on-site plant for a requirement of less than 10 
tons per day (7 million cu. ft. per month). Because it is 
not practical to store more than several hours output from 
an on-site plant, they are generally only installed where 
operations are conducted on a 15-21 turn per week basis. 
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On-Site Oxygen Plant 


Liquid Delivery Liquid Storage 


With this method, mass-plant produced liquid oxygen is 
transported by truck or railroad tank car and stored as a 
liquid at the user’s location. When it is needed, the oxygen 
is automatically converted to gas under pressure and car- 
ried through the user’s pipelines to the various points of 
operation. It is ideally suited for the user whose require- 
ments are intermittent, and can be provided for virtually 
any volume. 
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The terms ‘National’’, “Linde”, “Driox”, “Cascade” and ‘Union Carbide” are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY UNION 
Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N. Y. 

IN CANADA: Union Carbide Canada Limited, Toronto. 


Liquid Delivery—Gas Storage 


Oxygen is delivered into high pressure manifolded e- 
ceivers from a liquid transport truck. The liquid oxy; n 
is converted to gaseous oxygen by special truck-moun 
converters as it is being delivered from transport trucl 
the manifolded receivers. This system is generally u d 
when requirements are less than 400,000 cubic feet ) >r 
month. 











Cylinders 


Cylinders range in size from units that hold as little as 





80 cu. ft. to units containing as much as 244 cu. ft. They | 


are portable and are used almost entirely for maintenance 
in the plant. 
The newest development in cylinder supply is the liquid 


oxygen container developed by Linde Company in 1955. | 


This cylinder is roughly the size of a 55-gallon oildrum 
and holds the liquid equivalent of 3,000 cubic feet of 
oxygen gas. Liquid oxygen is converted to gas, as needed, 
by equipment built into the cylinder. 

All of these four methods of oxygen supply are utilized 
by the steel industry. As was previously mentioned, each 
stee] plant’s oxygen requirement is the key to the type of 
oxygen delivery or on-site unit it receives. It may be eco- 
nomically sound for a large, steady customer of oxygen to 
employ an on-site oxygen-producing unit. On the other 
hand, a plant with a smaller or intermittent oxygen con- 
sumption can realize the same economic advantage 
through delivered oxygen. 
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New argon recovery system is ‘‘first of its 
kind.” Designed for Spencer Chemical 
Company by American Messer Corporation. 





206 lron and Steel Engineer, December, 1959 


























| 
{ 
































IN AIR SEPARATION ? 


Its Kind’’ Plant May Give YOU Some New Ideas 


How to make an air separation plant more 
profitable is illustrated by a recent accom- 
plishment of Spencer Chemical Company. 
Through a new cryogenics system, Spencer 
now turns out substantial quantities of Argon 
from its Vicksburg, Miss. operation originally 
designed for making ammonia. 


Spencer Selects American Messer 


Spencer asked American Messer to investi- 
gate the possibilities of augmenting the 
ammonia plant’s facilities to manufacture 
argon. Messer went to work. It undertook 
the design of a unique process to achieve 
the results Spencer was seeking. 


What happened? Today this Vicksburg plant 
produces 3,000,000 cu. ft./mo. of ultra-pure 
argon from what was formerly a waste 
stream from the syn gas nitrogen scrubbing 
section of the ammonia operation. 


This method permits much higher recovery 
of argon from the ammonia producing proc- 
ess than was previously possible by air 
separation techniques. Yet it in no way 
influences or upsets the balance of oxygen 
and nitrogen production important to the 
basic function of the plant-making ammonia. 


Interested In 
Oxygen, Nitrogen, Argon, Helium? 


American Messer is equipped and ready to 
consult with anyone whose manufacturing 
process could benefit from a more efficient 
and economical use of cryogenic processes. 
Be sure of the finest technical counsel! Your 
inquiry will be welcomed. American Messer 
Corporation, Chrysler Building, 405 Lexing- 
ton Avenue, New York 17, N.Y. 


AMERICAN MESSER CORPORATION 


THERE IS NO SUBSTITUTE FOR MESSER EXPERIENCE 
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... for LUKENS 


STEEL COM™MPAN Y 


DESIGNED 
: COATESVILLE, PA. 
AND BUILT. B Y At Lukens Steel Company, the 140” Four-High 


Reversing Plate Mill and Vertical Edging Mill is an 
unusual installation. Although this mill will be 
operated primarily as a slabbing mill to reduce ingots 
into slabs for rolling plates on other mills, it can complete 
the rolling of plates to finished sizes directly. 

The Vertical Edging Mill, largest ever used in tandem 
with a Plate Mill in this country, provides edge rolling 
of the ingot which remains in the horizontal position 
during the complete operation. This installation is 
the major unit which will increase the plate 

rolling capacity at Lukens by 40 per cent. 







Designers and Builders of Complete Steel Plants 


MESTA MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 
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— Personnel Vews... 


Leslie B. Worthington was elected president and 
chief administrative officer of United States Steel 
Corp., succeeding the late Walter F. Munford. Mr. 
Worthington was also elected a director and chairman 
of the executive committee. He also becomes chairman 
of the operations policy committee. Mr. Worthington, 
was formerly president of the Columbia-Geneva 
Steel Division of U. 8S. Steel, with headquarters in 
San Francisco, Calif. He was appointed to that position 
in 1957. Before becoming president of Columbia- 
Geneva, Mr. Worthington had for eleven years been 
president of United States Steel Supply Division. 
Mr. Worthington began his career with U.S. Steel as a 
sales apprentice at the South Chicago Works of Car- 
negie-Illinois Steel Corp. He became assistant manager 
of sales in the Chicago District of Carnegie-Illinois 
in 1933 and, two years later, was appointed manager 
of the St. Paul, Minn., district sales office. Subse- 
quently, he was attached to the Detroit, Mich., sales 
office for five years before being transferred to Pitts- 
burgh, where he was in charge of sales of bar, strip and 
semi-finished materials for Carnegie-Illinois. In 1942, 
Mr. Worthington was elected vice president of United 
States Steel Supply Division, becoming its president in 
1946. 

Harvey B. Jordan, executive vice president 
production, was named executive vice president and 
chairman of the general administration committee of 
U.S. Steel. Edwin H. Gott, administrative vice presi- 
dent—central operations (steel and coal), succeeds 
Mr. Jordan as executive vice president—production 

E. B. Speer, formerly vice president—operations 
steel, was appointed administrative vice president 
central operations (steel and coal), succeeding Mr. 
Gott. At the same time R. W. Graham, general man- 
ager, operations—steel, was named vice president, 
succeeding Mr. Speer. 

J. D. McCall was appointed president of Columbia- 
Geneva Steel Division of U. 8. Steel Corp., succeeding 
Mr. Worthington. Mr. MeCall had been vice president 

operations of Columbia-Geneva, a post to which he 
was appointed in 1957. Prior to that, he had served for 
two years as the division’s general manager of opera- 
tions. He joined Columbia Steel Co., then a U. 8. 
Steel subsidiary, in 1936 as an engineer and statistician 
at its Pittsburg Works. He later was promoted to 
assistant industrial engineer and, in 1938, was named 
the plant’s works industrial engineer. From 1940 to 
1942, Mr. MeCall served as assistant general super- 
intendent at Columbia Steel’s Torrance -Works. 
Returning to Pittsburg Works as assistant general 
superintendent in 1942, he became general superin- 
tendent there in 1947. He was appointed assistant 
general manager—operations of the Columbia-Geneva 
Division in 1954. 

C. Fred Borden has been appointed executive vice 
president of Kaiser Steel Corp. Mr. Borden had been 
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Cc. F. BORDEN 


R. W. GRAHAM 


vice president in charge of sales since 1950. Before 
joining Kaiser in 1945, Mr. Borden was with Columbia 
Steel Co. for nine years, first in sales and later as assist- 
ant to the vice president of the construction division. 
Eugene A: March has been appointed assistant works 
manager at Crucible Steel Co. of America’s Midland, Pa., 
plant. Guy F. McCracken, formerly chief control metal- 
lurgist at Midland, sueceeds Mr. March as division 
superintendent of technical services. Mr. March joined 
Crucible in 1946 as metallurgist—mill control at the 
company’s Sanderson-Halcomb Works in Syracuse, 
N. Y. He became foreman of the rolling mill in 1948 
and in 1950 he was appointed metallurgist—Melting 
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HARRY HOLIDAY 


V. W. JONES 


Department He was named general supervisor of 
metallurgical control in 1952, chief works metallurgist 
in 1953 and assistant works manager in 1957. A year 
later he was transferred to Midland Works as division 
superintendent of technical services. Mr. MeCracken 
has been with Crucible since 1949 when he was ap- 
pointed metallurgist at the company’s Sanderson- 
Haleomb Works. He became supervisor of mill test 
control in 1952, contact metallurgist in 1954 and general 
supervisor of metallurgical control in 1956. He was 
transferred to Midland last January as chief control 


metallurgist 


Charles R. Hook his resigned as chairman of the 
board of Armco Steel Corp. He was elected honorary 
chairman, and will continue as a director of the com- 
pany. Mr. Hook began his career with Armco at the 
age of 22 as night superintendent of Armeo’s first 
plant in Middletown and rapidly rose through the 
ranks. He became a director in 1918, president in 1930 
and chairman of the board in 1948. 


Vernon W. Jones was transferred from assistant 
general superintendent, steel plant, to assistant to 
general superintendent, Middletown Works, Armco 
Steel Corp. Harry Holiday has been appointed assist- 
ant general superintendent, steel plant, succeeding 
\lr. Jones. At the same time, Kenneth Haley was 
numed superintendent, blast furnace, Middletown 
plant, succeeding Mr. Holiday, and Donald Grimes, 
was named superintendent, store, salvage and store 
records. Mr. Grimes succeeds William Schuck, who 
has been transferred to the Purchasing Department of 
the Armco Division. 


Henry M. Heyn and Eugene P. Heiles have been 
appointed vice presidents of Midland-Ross Corp. 
\Ir. Heyn will head up Surface Combustion—a 
Division of Midland-Ross Corp. All of the Surface 
plants will continue to report to him, ineluding Surface 
industrial equipment operations in Toledo, Janitrol 
\ireraft, Janitrol Heating and Air Conditioning 
(both in Columbus, Ohio); and the two subsidiaries: 
Webster Engineering, Tulsa, Okla., and Surface 
Industrial Furnaces, Ltd., Toronto, Canada. Mr. 
Heyn had served as president of Surface Combustion 
prior to its merger with Midland-Ross. Mr. Heiles, 
formerly vice president and controller of Surface Com- 
bustion Corp., will assume the new duties of general 


manager of Surface’s Toledo operation. 
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Howard D. Tindall has joined Delta-Star Electric 
Division, H. K. Porter Co., Inec., as manager of trans- 
former sales and engineering. Mr. Tindall was formerly 
manager of small power transformer sales for the 
Pennsylvania Transformer Co. 


Howard B. Myers has been elected a vice president 
of Tennessee Products & Chemical Corp. In his new 
capacity, Mr. Myers continues in charge of metal- 
lurgical sales, which he has headed since 1958. 


Walter C. Guiltinan has been appointed sales repre- 
sentative in the Pittsburgh and western Pennsylvania 
areas for Hanson-Van Winkle-Munning Co. 


John L. Scarry was named general superintendent of 
the A. M. Byers Co. plant at Ambridge, Pa. Mr. 
Searry was formerly superintendent of steel producing 
at the Edgar Thomson Works of United States Steel 
Corp., and also served as chief metallurgist at that 
plant. During the 19 years he was employed by U. 8. 
Steel, he served in a number of other technical, pro- 
duction and administrative posts. 


Leo R. Silliman has been appointed superintendent of 
steel conditioning and finishing departments at the 
Buffalo plant of Republic Steel Corp. Mr. Silliman, 
who had been assistant superintendent, succeeds 
Richard J. Hoar who died recently. Mr. Silliman 
joined Republic in 1935 in the metallurgical depart- 
ment. In 1942, he advanced to chief metallurgical 
clerk and two years later was appointed an open 
hearth metallurgist. In 1948, he was named _ superin- 
tendent of steel conservation, a post he held until he 
was promoted to assistant superintendent of the finish- 
ing departments in 1954. 

L. R. SILLIMAN 


J. L. SCARRY 
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23” Diam. Copper Crucible for Vacuum-Melting of Steel, 
completely fabricated and machined, ready for installation. 











Copper Mold for Melting Titanium. Welding Copper Ribs on Heads for Copper Crucibles. 


WELDCO 


FOR TITANIUM AND ALLOY STEELS 







VACUUM MELTING CRUCIBLES BY 





We have had extensive experience in making Copper Molds, 
Jackets, and Furnaces for Vacuum-Melting of Alloys. 
Progressive producers are boosting their quality sharply by using the 
Vacuum-Melting Process. Why not investigate the possibilities? 


THE YOUNGSTOWN ——— & — COMPANY 


3805 OAKWOOD AVENUE : YOUNGSTOWN 9, OHIO 
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; good for another (_) years... 
it’s a Green fan! 


We had a phone call the other morning. Nothing unusual about that — 
people do call us. This caller said he had an old Green fan, and wondered 
if we’d care to look it over. Figured we might have a buyer for it. 


Well, it turned out that this was one of our earliest fans, the sixth fan we 
made, in fact. Every bit of it, fan, shaft and housing, was designed and 
made in our plant in 1903. Now, 1903 is so long ago even the name of 
our town has since been changed from Matteawan to Beacon. 


For 55 years this Green fan had been used in a lumber mill for exhausting 
shavings from a planer. The building in which the fan was housed was torn 
down early in 1958. Everything but this Green fan had been carted away. 


We went over that fan inch by inch, and bought it for ourselves to keep 
as an example of Green’s workmanship. 


Know something? It could be started up today, with no repairs, and we 
feel it would run satisfactorily for another 50 years. Just goes to show when 
Green builds a fan, well — it’s built! 


reen 


THE GREEN FUEL ECONOMIZER CO., INC. BEACON 3, NEW YORK 
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Thomas F. Baker, manager of Service-Sales Depart- 
ment, Heyl & Patterson Inc., has retired. He had been 
associated with the company for 60 years. He is suc- 
ceeded by W. L. Hoffee who has served as assistant 
manager of the department since 1954. 


John Arnold formerly chief engineer, has been pro- 
moted to the new position of manager of engineering 
and new products, Lee Wilson Engineering Co., Ince. 
Robert R. Hill, formerly assistant chief engineer, has 
been named chief engineer. Robert J. Beemer, formerly 
an engineer in the Research and Development De- 
partment, has been named to assist Mr. Hill as assistant 


chief engineer. 


M. D. Ayers was appointed director of engineering 
of Kennecott Copper Corp. Mr. Ayers joined Kennecott 
In 1956 as assistant to the president and has been 
engaged in special assignments. Previously he was 
chief engineer of Wheeling Steel Corp. From 1933 to 
1946, Mr. Ayers served with U.S. Steel Corp. and in 
1946, assumed the post of chief engineer of the 
Hamilton Works of the Steel Co. of Canada. 


L. A. (Andy) Harrison has been appointed general 
sales manager and Philip A. Gaebe has been appointed 
assistant general sales manager of the Eastern division 
of Kaiser Refractories & Chemicals. Mr. Harrison has 
been serving as assistant sales manager of the Mexico 
Refractories Co. since 1955. His appointment follows 
the recent merger with Kaiser Aluminum & Chemical 
Corp. Mr. Gaebe was formerly eastern regional sales 
manager for the Kaiser Chemicals Division and was 
responsible for the sale of basic refractories. He has 
been an employee of the Kaiser organization since 
1948 when he was located at Kaiser Steel Co.’s Fontana 
plant. He joined Kaiser Chemicals in 1952 in basic 


refractories sales. 


Jack W. Ross was named manager of primary metals 
industries sales of Clark Equipment Co.’s Industrial 
Truck Division. Mr. Ross had been with Ross Carrier 
Co., when Clark purchased Ross in 1952. Since 1952 
he has been sales supervisor for Clark’s heavy-duty line 
of equipment. 


Paul H. Daley has been appointed director of 
marketing and manager of export sales and Derek G. R. 
Brigg has been appointed general sales manager of 
forging and die steel sales for Heppenstall Co. and 
Midvale-Heppenstall Co. J. O. Phillips and A. T. Richter 


have been named assistant general sales managers. 


P. H. DALEY 


J. W. ROSS 
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Heppenstall Co. has forging plants at Pittsburgh, Pa., 
and Bridgeport, Conn., and a materials handling equip- 
ment plant at New Brighton, Pa. Midvale-Heppenstall 
Co., a wholly-owned subsidiary, has its plant in 
Philadelphia. The two companies integrated their 
district sales offices in six principal ciies last April. 


Charles R. Funk has been named chief metallurgist 
of the Colorado Fuel and Iron Corp.’s Eastern Division. 
Mr. Funk will co-ordinate the various metallurgical 
functions at all Eastern Division plants. He is the for- 
mer manager of metallurgy and engineering of Alco 
Products, Ine., Latrobe, Pa. 


Hal F. Randolph has been appointed general sales 
manager and Robert L. Petersen has been named 
assistant general sales manager of the Central Division 
of Kaiser Refractories & Chemicals. Mr. Randolph 
has been serving as office sales manager of the Mexico 
Refractories Co. For the past six years, Mr. Petersen has 
been central regional sales manager for Kaiser Chemi- 
cals in charge of basic refractories sales. 


Jack T. Putnam has been appointed general sales 
manager of the Western division of Kaiser Refractories 
& Chemicals. Mr. Putnam will continue to make his 
headquarters at Oakland, Calif., where he has been 
serving as western regional sales manager. In his new 
position he will be responsible for the sales of all of 
the company’s refractories and chemical products in 
13 western states including Alaska, Hawaii and western 
Colorado. Mr. Putnam first joined the company in 
1942, and served in various sales capacities in Los 
Angeles and Seattle before moving to Oakland in 1952. 


L. B. Krumm has been appointed Detroit district 
manager for The Bristol Co. He has been a sales 
engineer for Bristol’s New York district since joining 
the company in 1953. Prior to his affiliation with Bristol, 
he was with Federal Pacifie Electric Co. 


James W. McEwan has been named assistant sales 
manager for the Elwell-Parker Electric Co. For the 
past 13 years, Mr. McEwan has sold Elwell-Parker 
trucks in the east for one of its distributors, Parkell 
Engineering Co. of New York. Prior to that, he was 
associated with Continental Can Co. in its industrial 
relations department. 


W. W. Wallace, Pittsburgh district sales manager for 
M. H. Treadwell Co., Ine. and Treadwell Construction 
Co. will retire January 1, 1960. Mr. Wallace has been 


Cc. R. FUNK 


D. G. R. BRIGG 
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Cc. W. MARKS A. C. WENZEL 


with Treadwell for 40 years and had previously worked 
at Youngstown Sheet & Tube Co. and Crucible Steel 
(‘o. of America 


Christian W. Marks has been named = assistant 
siles manager at Republic Flow Meters Co., a sub- 
sidiary of Rockwell Manufacturing Co. Mr. Marks 
has been with Republic for 24 years, having served as 
project engineer, Cleveland district manager, and 


proposals supervise! 


Alfred C. Wenzel has been named market develop- 
ment manager ol Republic Flow Meters Co., subsidiary 
of Rockwell Manufacturing Co. Mr. Wenzel has been 
associated with Smoot Engineering Corp., later com- 
bined with Republic, and Republic for 32 years. He 
has been production management Inanager, chief 


contract engineer and field service ¢ ngineer. 


Frank Be Gentile was named chief engineer, the 
Youngstown Foundry AN Machine Co. He is succeeded 
as assistant chief engineer by Joseph A. Becker, 
formerly of Aetna-Standard Engineering ¢ ‘o. Anthony P. 
Sgambati was appointed project engineer. He was 
formerly with Lombard Corp 


Thomas J. Ready, Jr., has been named executive 
vice president of Kaiser Aluminum & Chemical Corp. 
\lr Ready has been serving as vice president and 
assistant general manager in charge of aluminum opera- 
tions. He became associated with the Kaiser organiza- 
tion in 1942 and served as assistant general sales man- 
er and administrative assistant to the general manager 
the Kaiser Co., Ine., Lron and Steel Division. When 
Kaiser Aluminum entered the aluminum industry in 


ug 
ol 
1946, he joined the corporation as assistant general 
manager. He was named a vice president in 1950. 


E. A. Zywiec was named chief engineer of Michigan 
Seamless Tube Co. to fill the vacaney caused by re- 
tirement on Nov. 1 of L. E. Robinson. Mr. Robinson 
will continue with Michigan Seamless and its sub- 
sidiary, Gulf States Tube Corp. in a consulting capac- 
itv. Mr. Zywiee has been assistant chief engineer 


sinee 1955 


Chester B. Hudgins has been named manager of 
systems planning and controls, a newly created post 
at the Appleton Electric Co. Mr. Hudgins was formerly 
associated with the Bendix Aviation Corp., Ford 
Motor Co., the Glenn L. Martin Co. and Stevenson, 
Jordon and Harrison, management engineers. 
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J. A. BECKER 


F. J. GENTILE 


Carl B. Jansen has been elected chairman of the 
board and chief executive officer, and William E. Clark, 
president and chief operating officer of Dravo Corp. 
Mr. Jansen, who has been president since 1946, succeeds 
William K. Fitch who retired December 1 after 46 
years service with the company. Mr. Clark has been 
executive vice president since 1955. 


R. S. Somogye has been appointed chief design en- 
gineer, Jones & Laughlin Steel Corp. Mr. Somogye, 
who was process engineer in the office of the Works’ 
chief engineer, succeeds H. C. Ledebur, who has re- 
signed. J. F. Keefe has been appointed development 
engineer at the Pittsburgh Works. Mr. Keefe formerly 
was chief estimator. Mr. Somogye started with J&L in 
1956, at the Cleveland Works as a development 
engineer. He was transferred to the general office in 
Pittsburgh as control engineer in 1957, and named 2 
development engineer at the Aliquippa Works in 1958. 
He was appointed process engineer earlier this year. Mr. 
Keefe has been a J&L employee since 1919. He started 
as a blue printer and has held positions as tracer, de- 
tailer, draftsman, designer and assistant structural 
engineer. He was promoted to chief estimator in 1952. 


Elliott Preston, since 1945 general superintendent ol 
the Operating Department, Engineering and Con- 
struction Division, Koppers Co., Inc., has been named 
manager, Development Section. Mr. Preston sueceeds 
Frank Senior who has been assigned plant manager of 
the Niagara Falls, Ontario, pilot plant of Strategic 
Materials Corp. H. W. Fricke has been promoted to 
the position of general superintendent of the Operating 
Department. In his former position he was coke oven 
superintendent of the Department. H. B. Edwardsen 
sueceeds Mr. Fricke as coke oven superintendent 
of the Operating Department. Mr. Edwardsen was 
formerly with the Operating Department and has also 
served with Koppers Central Staff Production Depart- 
ment, and as assistant to the technical director, 
Chemicals & Dyestuffs Division. L. G. Tucker, Jr., 
has been named technical adviser of the development 
Section. He was formerly coke oven technical assistant 
of the Operating Department. 


Walter A. Steiner has been appointed vice president 
technology of National Carbon Co., division of 
Union Carbide Corp. Mr. Steiner, who has been vice 
president in charge of development since 1954, will 
now be responsible for both the research as well as 
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no 
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Start-up 
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Where major investments are concerned, performance is vital. At the Algoma Steel 
Company's new Sault Ste. Marie Basic Oxygen Steel plant, Chemico Venturi 
washers are exceeding all original performance specifications. Case in point: since 
start-up in November, 1958, there has been virtually no maintenance on the 
Chemico washers. This is a normal record for Chemico washers. They are designed 
to eliminate shut downs for maintenance on gas washing systems, thus making it 
unnecessary to invest in spare equipment. 


Chemico Venturis are paying Algoma other dividends, too, for these washers are 
operating at better than 98% efficiency. During test periods when operating at 
50% over design capacity, the flexibility of the Chemico washers permitted the 
extra load to be handled without increased washing facilities. 


If steel is your business and air pollution your problem, it pays to consider Chemico 
Venturi washers. You can obtain full information, a copy of a detailed technical bro- 
chure, and technical assistance concerning your problem by writing Chemico today. 





) 






CHEMICAL CONSTRUCTION CORPORATION 


525 West 43rd Street, New York 36, New York 


CHICAGO e DALLAS « HOUSTON e PORTLAND, ORE, ® TORONTO @®* LONDON ® PARIS ¢ JOHANNESBURG e¢ 


216 lron and Steel Engineer, December, 1959 


TOKYO 














the development activities of the company. Mr. 
Steiner joined National Carbon in 1924. Since then he 
has been active in the fields of engineering, construction, 
research and development, both here and abroad. 
He was appointed general product manager for the 
company in 1953 and vice president—development in 
1954. 


Charles E. Murray, Jr., has joined Allegheny Indus- 
trial Electric Co., Inc. He will assume sales and project 
management responsibilities. Mr. Murray had been 
in sales and estimating with Patterson-Kmerson- 
Comstock, Ine. for over a year, and prior to July 1958, 
he had been with H. P. Foley Co. as a project engineer 
for five years in Washington, D. C., and as chief 
electrical engineer for four years in Pittsburgh, Pa 


Frederick J. Pichard has been appointed assistant 
director of marketing and Donald A. Swardson, 
manager of abrasive and Long-Lyfe parts sales at 
Wheelabrator Corp. Prior to joining Wheelabrator, 
Mr. Pichard was employed as a sales engineer with 
Foxboro Instrument Co. Before that he was with 
Westinghouse Electric Corp., working in the New York 
territory on various sales engineering assignments. 
He began his association with Wheelabrator in 1952 
as a sales engineer in the New York Office. In 1956 
he became manager of standard equipment sales, the 
position he held at the time of his recent appointment. 
Mr. Swardson joined Wheelabrator in 1956 as a field 
engineer for the Abrasive Division. During the last 
two years he has served as abrasive specialist in the 


Mishawaka, Ind., office. 


James A. Hudson, formerly Midwestern manager of 
Gas Products Sales, has been appointed Western sales 
manager of bulk gas sales by Linde Co., Division of 
Union Carbide Corp. Mr. Hudson joined Union Car- 
bide in 1934 during the construction of their Whiting, 
Ind., chemicals plant. A year later he transferred to 
Linde Co., the industrial gas division. 


Harold E. Rowen has been elected a vice president of 
McDowell Co., Inc. Mr. Rowen will have executive 
responsibility for all Dwigbht-Lloyd activities of Me- 
Dowell Co. 


John J. McGlone, vice president of the Wellman 
Engineering Co., has been named Chicago, IIl., district 
manager where he will represent the full engineering 
and product line of MeDowell-Wellman. Mr. McGlone 
was formerly general manager of the Williams Bucket 
Division of Wellman, which he joined in 1955. He had 
been previously with the equipment division of Blaw- 
Knox Co. 


S. M. Osthagen was named as manager of utility 
sales, Boston, Mass., district, and C. R. Carlisle as 
manager of industrial sales, Boston district, Allis- 
Chalmers Manufacturing Co. Mr. Osthagen joined 
Allis-Chalmers in 1942 and was a representative in the 
Boston district prior to being named manager in 1954 
of the Providence, R. L., district territory which is now 
being served by the Boston district. Mr. Carlisle has 
been with Allis-Chalmers since 1946. He was an appli- 
cation engineer in the company’s control department 
before becoming a sales representative in the Hartford 
district in 1953. More recently he had been a repre- 
sentative in the Boston district. 
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Edward C. Brass has been named manager of the 
Cleveland, Ohio, office of the Okonite Co. He succeeds 
Fred J. Dahleiden, who retired on November 1 following 
33 vears of service with the company. Walter G. Huber 
was named manager of the Detroit, Mich., office, 
succeeding Milton A. Bergdahl, who retired December 1 
after 37 years with the company. 


Obituaries 


Chester H. Lehman, honorary director of Blaw- 
Knox Co., died October 22. He was the last member 
of the founding family of the company. Mr. Lehman 
was first elected director of the company in 1912, 
in 1932 he became a vice president, and from 1937 to 
1952 he served as executive vice president and vice 
chairman of the board of directors. He retired from his 
duties as an officer in 1952 but continued to serve as a 
director until 1958. 


John B. Mitchell, retired executive vice president 
for production, Jones and Laughlin Steel Corp., died 
November 11. Mr. Mitchell joined J&L in 1915 and 
held the positions of general manager of manufacturing 
operations and vice president of operations. Following 
retirement as executive vice president in 1953, Mr. 
Mitchell continued to serve as a consultant to J&L 
for two years, and was an engineering consultant with 
Swindell-Dressler Corp., at the time of his death. 


James L. Hamilton, Jr., western manager, Mead- 
Morrison Div., MeKiernan-Terry Corp., since 1956, 
died recently. 














More clean water at a lower cost with... 





AUTOMATIC 
SELF-CLEANING 


STRAINERS 


... for efficient removal and dis- 
posal of suspended particles from 
raw or process water and other 
liquids 



















¥ Over 1000 installations 
¥ 2” to 48” pipeline sizes 
¥ Installation on pressure or 
suction side of pump 
® v¥ Over 8 billion gallons per 
day installed capacity 
¥ Large variety of straining 
media 
e . 


Write today for Bulletin 501.11 
and list of installations 





S.P. KINNEY ENGINEERS, Inc. 


CARNEGIE, Kalaniptnest aie 
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WESTINGHOUSE ELECTRIC CORPORATION 
AMERICAN NATIONAL BANK 
GERBER PRODUCTS COMPANY VI Sl @) N 
UNION OIL COMPANY 
GENERAL BRONZE CORPORATION 
C AND H SUGAR COMPANY Far-sighted businessmen in 
FIBREBOARD PAPER PRODUCTS CORPORATION 
SOUTHERN BELL TELEPHONE COMPANY these and hundreds of other 
HUMBLE OIL AND REFINING COMPANY companies have opened their 


UNITED STATES RUBBER COMPANY plants to Aats life-saving pro- 
NEW YORK LIFE INSURANCE COMPANY 


WEST POINT MANUFACTURING COMPANY gram of the American Cancer 
WASHBURN WIRE COMPANY | Society. Ask the ACS Unit in 


DELTA AIRLINES INCORPORATED our it b it; f 
AMERICAN AIRLINES INCORPORATED y ur communt y a out a iree 


STAR AND CRESCENT BOAT COMPANY | education program to guard 
AMERICAN THREAD COMPANY your employees against 
BARDEN CORPORATION 
INTERNATIONAL SILVER COMPANY cancer. 

BRIDGEPORT BRASS COMPANY _ - 
sages ough | American Cancer Society 
A. C. GILBERT COMPANY 
FAFNIR BEARING COMPANY “a: - ‘a 
UNITED AIRCRAFT CORPORATION 
RUMFORD CHEMICAL WORKS 
PRUDENTIAL INSURANCE COMPANY OF AMERICA 
REVERE CORPORATION OF AMERICA 
SESSIONS CLOCK COMPANY 
SOUTHERN NEW ENGLAND TELEPHONE COMPANY 
STANLEY WORKS 
TRAVELERS INSURANCE COMPANY 
440) 4-100} ml (ele) 128) -7-W na) 
WAUREGAN MILLS INCORPORATED 
ARMSTRONG RUBBER COMPANY 
BARD PARKER COMPANY, INCORPORATED 
CHARLES PFIZER AND COMPANY 
1ONA MANUFACTURING COMPANY 
TRACERLAB INCORPORATED 
ESSO STANDARD OIL COMPANY 
GILCHRIST COMPANY 
WESTERN ELECTRIC COMPANY, INCORPORATED 
NEW ENGLAND ELECTRIC SYSTEMS COMPANY 
BOSTON AND MAINE RAILROAD CORPORATION 
SOCONY VACUUM OIL COMPANY, INCORPORATED 
MIDDLESEX COUNTY NATIONAL BANK CORPORATION 
GENERAL ELECTRIC COMPANY 
MASSACHUSETTS MUTUAL LIFE INSURANCE COMPANY 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
MONSANTO CHEMICAL COMPANY 
LAWRENCE A. C. LEATHER COMPANY 
STATLER TISSUE CORPORATION 
JOHN HANCOCK MUTUAL LIFE INSURANCE COMPANY 
PAN AMERICAN WORLD AIRWAYS SYSTEM 
THE LIQUIDOMETER CORPORATION 
KOLLSMAN INSTRUMENT CORPORATION 
BULOVA WATCH COMPANY 
CARSON PIRIE SCOTT AND COMPANY 
AMERICAN BRAKE SHOE COMPANY 
NEWMAN.-CROSBY STEEL COMPANY 
SAFEWAY STORES INCORPORATED 
FRIDEN, INCORPORATED 
MARCHANT CALCULATORS, INCORPORATED 
KAISER AIRCRAFT AND ELECTRONICS 
STANDARD ROMPER COMPANY 
as] Mere Mmete)-170)-7- Gale) 
COATS AND CLARK INCORPORATED 
SUN OIL COMPANY 
CADILLAC TEXTILES INCORPORATED 
BETHLEHEM STEEL COMPANY 
COLLYER INSULATED WIRE COMPANY 
CORNING GLASS COMPANY 
DAVOL RUBBER COMPANY 
FIRESTONE TIRE AND RUBBER COMPANY 
FRAM CORPORATION 
PENNSYLVANIA RAILROAD 
AMPEX CORPORATION 
PORTLAND CEMENT COMPANY 
LIBBY, McNEILL AND LIBBY 


| 
} 
} 
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TENSION LEVELING 
at its best 


for ferrous and non-ferrous coil stock 
SUTTON-MAUST 
double.-tilt 7 
Roller Levelers 













Finest precision flattening and 
correcting of all sheets, strip 
and coil stock. 


Use in tension leveling lines, 
cut-to-length lines and all 
process lines. 


Easy feeding, no pinch rolls, 
no entry markings. Work flow 
is reversible. 














Sutton-Maust double-tilt. backed-up roller levelers answer today’s need for Sutton-Maust Roller Levelers are 
precise flattening and correcting of coils, sheets and strip. With a Sutton-Maust manufactured by Maust Machinery 
Corporation, Queens Village 27, N.Y 


: , ; Maust patented, double-tilt design 
standards. All size machines are available for all modern metals of any re- provides highest accuracy of flat- 


on the job, accuracy obtained will easily meet or better your highest quality 





quired width and in gauges from .0OL” to .750”. ness available. 





TENSION LEVELING LINE 


TENSION 
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PAYOFF 
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DOUBLE - TILT : 
ROLLER LEVELER 
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In the exclusive double-tilt design, the top work rolls are arranged in a symmetrical pattern 
with the entry and exit rolls tilting slightly upward. The entry rolls subject material to gradually 
increasing waves, the centrally located roll group produces a series of uniformly deep waves 
for maximum correcting work and the exit group completes the flattening process perfectly. 

Get the facts —ask for data at no obligation 


SUTTO N Engineer Wy Con Yalu 


FIRST NATIONAL BANK BLDG. «+ PITTSBURGH 22, PA 
PHONE: GRANT 1-8077 PLANT: BELLEFONTE, PA 


Manufacturers of Straighteners ¢« Hydraulic Extrusion Presses * Centerless Bar Turners * Rotary Swagers * Sheet Levelers « and other Processing Machines for Modern Metal 











Bearings, inc. customers 


don’t worry about 


They let us keep their worries in our stockroom. 
We make surveys of the immediate, as well as long 
range requirements for all bearings in their equip- 
ment. Those carried in their stock are fast-moving. 
Expensive precision bearings, specials and other 
bearings purchased infrequently are carried in the 
Bearings, Inc. branch — ready for instant delivery, 


day or night. 


inventory control... 


If a shortage develops or production is interrupted, 
our customers know the bearings they need are in 
our stocks. A phone call and the bearings required 
will be on the way. Our customers know the value 


of this important service. 


If bearing inventories are worrying you, why not 


call the Bearings, Inc. branch nearest you for help. 


BEARINGS, INC. 


OHIO: Akron Canton * Cincinnati * Cleveland * Columbus * Dayton * Elyria * Hamilton * Lima * Lockland * Mansfield Painesville * Toledo * Youngstown 
Zanesville * INDIANA: Ft. Wayne Indianapolis * Muncie * Terre Haute» PENNSYLVANIA: Erie © Johnstown ¢ Philadelphia © Pittsburgh * York 
WEST VIRGINIA: Charleston * Huntington * Parkersburg * Wheeling NEW JERSEY: Camden 

NEW YORK: Balanrol Corp.. Buffalo* Niagara Falls* MARYLAND: Baltimore» DELAWARE: Wilmington 


Dixie BEARINGS, INC. 


FLORIDA: Jacksonvilie* GEORGIA: Atlantas KENTUCKY: Lovisvilles LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte + Greensboro * $. CAROLINA: Greenville» TENNESSEE: Chattanooga * Kingsport * Knoxville « Nashville 


VIRGINIA: Norfolk + Richmond 
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THE GREATEST GIFT..... 


The greatest gift you can place under anyone’s Christmas tree or find 
placed under your own Christmas tree is the gift of good health. 


You and millions of Americans like you have helped bestow the 
gift of health through your Christmas Seal contributions. You 
have made possible a truly great medical advance—wonderful 
progress against tuberculosis. Since 1907 over eight million 
lives have been saved. But the battle is not yet won: 

TB still kills more people each year than all other 
infectious diseases combined. TB is still a menace. 


Your Christmas Seal gift fights TB throughout 
the year. Mail your check today, please. 


FIGHT TB WITH CHRISTMAS SEALS 


This space contributed to the 
National Tuberculosis Association 
and its affiliates by TRON AND STEEL ENGINEER 
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ELPAR’S Nlew TITAN 


... first BIG TRUCK with 
small truck maneuverability 


No other truck in the 12,000 to 20,000 Ib. capacity 
range can match the new TITAN for maneuverability. 
Built to operate through box car doors, the TITAN 
is ideal for car loading and for handling in narrow 
or congested aisles. 

Other important features include: 

TRI-SAFE BRAKING—an ELPAR safety exclusive that 
provides three independent braking systems oper- 
ated by a single toe bar. 

FASTER SPEEDS — fast lift and travel speeds pius 
rapid acceleration mean greater working efficiency. 


-ELPAR 
Baa 


UNEXCELLED VISION—elimination of bulky linkage 
gives the operator a clear view between the uprights. 
As easy to operate as the family car, the new TITAN 
is the product of ELPAR'’s more than 50 years of in- 
dustrial truck building experience. Compare features 
and you'll be convinced the TITAN is the best heavy 
duty fork truck buy! 

5 models — 12,000 to 20,000 Ibs. capacity 


Send for this new TITAN folder — 


iy 





THE KH LWELL-PARKER Etectric company 


4549 ST. CLAIR AVENUE 


In Canada: International Equipment Company, Ltd. 


CLEVELAND 3, OHIO 











ELECTRIC TRUCKS TWICE THE LIFE...ONE-THIRD THE OPERATING COST 


lron and Steel Engineer, December, 1959 





Ire 




















Your new plant 
or expansion idea 


Raw materials available? 
Right process chosen? 
Location correct? 
Capacity adequate? 
Economically sound? 


Readily financed ? 





Kaiser Engineers designs and builds 
major facilities for the Steel indus- 
try, and is U. S. licensor for the 
proven L-D Process of oxygen steel 
making. 

Among KE’s most valued services 
are sound, searching economic analy- 
ses, feasibility studies and site evalua- 
tions. Ina word—Pre-Engineering— 
impartial, outside analysis which 
helps you decide whether to proceed 
with, defer, or modify the project. 

Kaiser Engineers offers you cost- 
saving, time-saving, one-company 
service from concept through start- 
up. 


KAISER ENGINEERS 


Division of Henry J. Kaiser Company 
Oakland 12, California 
Pittsburgh, Washington, D. C., Chicago, New York 








® KE projects include work in Argentina, Australia, 
Brazil, Formosa, Japan, New Zealand, as well as Canada 
and the United States. Assignments range from prelim- 
inary planning to plant construction. 





5459-S 
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itrent.- 
Dependable 


CONTINUOUS BURNING PILOT 






SUCTION 
EXHAUST -” 








— 


BURNER TUBE / 


| “GAS NOZZLE 













ve ae 
RECUPERATOR 


Cut away | Ih 


to show fins 
a RECUPERATIVE 


ie RADIANT TUBE 
BURNER 


gas inlet, flue gas 
exhaust, sight 
glass and fixed 
externally-lighted 
pilot. 
The drawing below shows how the BLOOM RADIANT 
2 TUBE BURNER can be mounted on the tube outside 
GLASS of of the furnace, without danger of tube overheating. 
Nozzle is at inside edge of furnace wall. Design provides 
uniform tube temperature without hot spots, regard- 
less of flow. Recuperator preheats air 600° to 800°F. 
Operates on clean or dirty coke oven gas, natural gas 
or butane. Continuously burning pilot assures positive 
ignition. 
One installation was dismantled for inspection after 
a year’s operation on coke oven gas, at furnace tempera- 
AIR INLET ______ 4 ture of 1750°F. Conditions found were: clean nozzle, 





































conrmyoys ' clean recuperator, clean ““W” radiant tube, no deteri- 
eyAnin . : : 

Atwovaece FH a — a oration of nozzle, burner parts or pilot burner. 

ener t I 







0 | ao 
1 ; i _ + ss WRITE for complete details 
SOS et wT j >») of the BLOOM RADIANT 


TUBE BURNER 
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NEW IDEAS IN CHEMICAL CLEANING 





Citric Acid -- Dowell’s New Service for Cleaning 
Stainless Steel Process Equipment 


Now, for the first time, plant operators can be sure 
of a new degree of safety in the cleaning of their 
pressure units containing austenitic stainless steel— 
for example, heat exchangers, stainless-clad pressure 
vessels, atomic reactors, and _ supercritical-pressure 
steam generators. Citric Acid service by Dowell 
provides a new, effective method for these special 
chemical cleaning situations. 

The Citric Acid used in Dowell chemical cleaning 
is inhibited with an exclusive chloride-free inhibitor. 
Cleaning with this new field-proven solution assures 
a chloride-free solvent system, and thus helps prevent 
chloride stress-corrosion cracking. 

Dowell Citric Acid also provides other significant 
advantages: Citric Acid stabilizes dissolved iron and 
helps prevent precipitation of insoluble iron com- 
pounds when neutralizing chemicals are used. Flushing 


Chemical cleaning service for all industry 
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of the unit is not as difficult when Citric Acid is used. 
Citric Acid is especially suitable where stainless steel 
and other metals are used together in construction 
of the unit. 

Citric Acid cleaning with a chloride-free inhibitor 
is just one of the new ideas from Dowell research. 
Other recent contributions include the new “white 
glove” standards of cleanness, copper removal agents 
and the new jetting device for cleaning heat exchanger 
tube bundles. 

Ask your Dowell representative about Citric Acid 
service and Dowell chemical cleaning programs for 
your plant equipment. Dowell, the leader in chemical 
cleaning service and research, operates in every major 
industrial area through 165 offices and _ stations. 
Dowell, Tulsa 1, Oklahoma. 





DIVISION OF THE DOW CHEMICAL COMPANY 
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EVERY VALVE HAS 
TWO PRICE TAGS! 


_ ONE 


IS THE 





HERE 1S THE VALVE 
THAT REDUCES ONE... 
ELIMINATES THE OTHER 


the DeZurik Bonnetless 
Knife Gate Valve 


The initial cost of a DeZurik Gate Valve is lower 
because of a more economical use of high alloys (only 


the wetted parts where erosion and corrosion resistant 
alloys are needed). - 


Maintenance costs are 
drastically reduced  be- 
cause DeZurik Gate Valves 
have no bonnet. cavity 
where solids can pack, no 
cavity below the blade. 
Theyre light in weight, yet 
solidly built to withstand 
piping strain without bind- 
ing. DeZurik Gate Valves 
have been used on cement, 
copper concentrates, mud, 
salt slurries, fly ash, ura- 
nium fines and many other 
rough services with excel- 
lent results. 


For more information, contact the DeZurik representative 
near you, or write for Bulletin 300. 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 
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The Standard in Air 
Conditioning for 
Crane Cabs and Mill Pulpits 
Over 2,200 Installations 


LINTERN 





Performance 
Guaranteed 
Ask for Booklet AC-573 


) OF arco, ine. 


DISTRIBUTOR OF LINTERN 
CORPORATION PRODUCTS 


ROUTE 20 EAST © PAINESVILLE, OHIO 












Slitting and Coiling Lines 
Cut-to-Length Lines 
Flying Shear Lines 
Power Squaring 
Shears ® Automatic Re- 
squaring ® Corrugating 
Culvert © Steel Mill 
Equipment 








Metal Cutting 
Knives ONLY 


We offer forty years of experience 
in producing the highest quality 
Metal Cutting Knives and skilled 
craftsmen working with the fin- 


est materials to exacting tolerances. 





A bulletin on" Metal Shearing 
Aids” will be sent on request. 





6 
x” 
oy XA 


_imOuUSTaAy 


THE HILL ACME COMPANY 


CLEVELAND KNIFE DIVISION 


1201 West 65th St (Gil-S7-tlelale MAE @ allo 
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Photo courtesy of McDowell Co., Inc. 


Dodge dependability built into new sinter 
plant conveyor system at Inland Steel 


Dodge Taper-Lock Steel Conveyor Pulleys and Dodge Double 
Interlock Pillow Blocks with Timken Tapered Roller Bearings 
contribute their dependability to this new sinter plant. They are an 
important part of the extensive conveyor system engineered by 
Dwight-Lloyd Division of McDowell Company, Inc., Cleveland. 
Maximum strength with minimum weight is provided by these 
rugged conveyor pulleys. Their steel rims, discs and hubs are 
fused together into jointless drum construction for terrific im- 
pact resistance. With the unsurpassed holding power of Taper- 
Lock mounting there is no “‘walking on the shaft.” 
DODGE TAPER-LOCK Dodge Double Interlock Pillow Blocks (with Timken Tapered 
Roller Bearings) were chosen for this hard service. They are 
STEEL CONVEYOR PULLEYS rugged, compact, fully self-aligning—with substantial radial and 
thrust capacities. The extra long inner race distributes load over 
a greater shaft area. They are adjusted, lubricated and sealed at 
the factory—for a long life of dependable service. 
DODGE MANUFACTURING CORPORATION, 5900 Union St., Mishawaka, Ind. 








DODGE DOUBLE INTERLOCK 
PILLOW BLOCKS of Mishawaka, Ind. 


WITH TIMKEN BEARINGS CALL THE TRANSMISSIONEER, your local Dodge Distributor. Factory trained 
by Dodge, he can give you valuable help on new, cost-saving methods. Look 
in the white pages of your telephone directory for ‘Dodge Transmissioneer.”” 
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TRABON 


CENTRALIZED LUBRICATING SYSTEMS 


La 





Verson Press 





Trouble around the corner? Trabon warns you! 
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First with Centralized Warning — Trabon gives you a truly 
centralized oil or grease system. Blocked bearings located 
‘‘around the corner’’ or out-of-sight, telegraph ‘‘trouble’’ to the 
pump or control station. (And inexpensive Reset Indicators pin- 
point the blockage.) 


Why take chances with your expensive machinery investment? A 






OIL AND GREASE SYSTEMS 


we 
® faba Trabon Engineering Corporation 28785 Aurora Road Solon, Ohio 


lron and Steel Engineer, December, 1959 


fool-proof Trabon System of modern design makes sure that every 
bearing gets a positive, measured shot of lubricant at correct in- 
tervals. Your machine will stay on the job producing parts — and 
profits — for you. And you will also notice a corresponding de- 
crease in power costs, repair costs and lubricant costs. Lubrication 
is done efficiently, economically and positively. 


Ask your Trabon representative for a free lubrication survey of your plant. 
You will be amazed at how many ways Trabon can save you money. 


CIRCULATING OIL SYSTEMS 
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PROCESSING UNCOILERS 


A Greatly increased scale-breaking 
may be obtained through the ap- 
plication of the recently developed 
design of the McKay double- 
processing-roll, expanding-mandrel- 
type processing uncoiler. In addi- 
tion to being an efficient scale- 
breaking unit, the processing un- 
coilers have the ability to (1) open 
tightly wound coils from the hot 
strip mill, (2) handle larger and 
heavier coils, presently up to 72,000 
lb (3) operate at speeds up to 2500 
fpm, and (4) prevent serious edge 
damage to the coils normally as- 
sociated with running against fixed 
side guides. 

These features are largely due to 
the improved, patented design of 
the hydraulically-expanded pay-off 
mandrel and the heavy, hydrauli- 
cally operated, box-type side guides. 

There are presently over 40 
McKay processing uncoilers  in- 
stalled in continuous pickling lines 
in the United States and over thirty 
installed in foreign lines. The proc- 
essing uncoilers are also used as 
coil feeding and pay-off units for 
hot rolled shearing lines, slitting 
lines and side trimming lines. 


TONG CRANES 


A As a part of the expansion pro- 
gram of the No. 2 slab yard, Inland 
Steel Co. included the installation 
of five 50/25 ton ‘“Shaw-Box”’ 
overhead electric traveling cranes 
having a number of interesting and 
unusual features. 

Original planning called for the 
advantages offered only by the tong- 
type crane, namely, greater safety 
to both workers and equipment and 
better utilization of storage space. 
The control offered by ‘‘tong” 
handling permits the accurate posi- 
tioning of slabs on existing piles, or 
on transfer or railroad cars. Pre- 
vious methods utilizing chains re- 
quired spacers, often resulting in 
the chains being hung-up, forcing 
the crane operator to pull the chain 
free, thus creating a distorted and 
uneven slab pile. Another obvious 
advantage is the resulting increase 
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Equjoment News. 











REWIND LINE OPERATING AT ACME STEEL 














This special rewind line is used by Acme Steel Co. at its Riverdale, IIl., plant to 
keep steel strip from ‘‘sticking’’ in the annealer by reducing the amount of 
tension in the strip before it is annealed. Designed and built by the E. W. Bliss 
Co.’s Rolling Mill Division, the rewind line reduces the amount of tension by 
electrically controlling the bridle. Besides the bridle, the line consists of a man- 
drel-type pay-off reel, a tension reel, two coil buggies and a pinch roll. It handles 
cold rolled strip from two to 26 in. wide, and from 0.007 to 0.050 in. thick, at a 


speed of 1000 fpm. 


in square yard capacity because of 
the neatly arranged slab piles. 

Kach crane has a span of 120 ft 
With capacities of 50 tons on the 
main hook and 25 tons on the 
auxiliary. Bridge travel is 500 fpm, 
trolley travel 200 fpm, main hoist 
lifting speed 40 fpm and auxiliary 
hoist lifting speed 40 fpm. 

The main hoist is equipped with 
unique slab handling tongs which 
handle, on the average, 60,000 tons 
of slabs each week. These tongs 
eliminate the need for a “hooker” 
as the crane and crane operator do 
all the work. Since their erection 
in 1957, each crane has given ex- 
cellent performance. 

Kach tong is ruggedly constructed 
of 2-in. laminated plate ‘Sha- 
Welded” and riveted. The maximum 
jaw opening is 76!% in. and the 
minimum opening is 18 in. The 
principle upon which the tongs 
operate is similar to the ice tong, 
with the exception of an additional 
cable which is connected to the pivot 
point of the tongs for opening and 
closing the jaws as desired. This 


cable is actuated by «a separate 
hoisting unit. 

As additional safety features the 
hooks are equipped with safety 
locks, and limit switches are pro- 
vided on the main and auxiliary 
hoists and on the tong opening 
machinery. 


POTENTIOMETERS 


A Cutler-Hammer Ine. has added 
oil-tight potentiometers to its line 
of pushbuttons, indicating lights 
and selector switches. 

Complete and ready-to-mount, 
units are available in three models 
a single element, 2-watt potentiom- 
eter, a dual element, 2-watt poten- 
tiometer and a single element, 25- 
watt potentiometer. 

All three models are designed so 
that they can be base or one-hole 
mounted. 

The operating knob, the indicator 
ring and sub-panel operator are 
independently adjustable, permit- 
ting rapid, sure alinement of all 
three. Another plus feature of 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 





RETORTS 
TUBING 


Which are 
Heat Resistant 





Corrosion Resistant 





Abrasion Resistant 





When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 


and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 

X-ray and gamma ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G. 


URALOW 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 
ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 








design is the out-front position of 
the indicator ring. 


COPPER BOSH PLATES 


A Blast furnace bosh plates are 
now available from Philadelphia 
Bronze & Brass Corp. in a new 
double cooling chamber design that 
gives substantially longer life and 
reduced replacement labor cost. 

An outer chamber provides added 
protection for the nose of the bosh 
plate which is exposed to highest 
temperature. This chamber consists 
of two-in. extra heavy high-conduc- 
tivity copper pipe, which is cast 





directly into the copper bosh plate 
body by special techniques, to give 
maximum heat transfer and com- 
plete freedom from leaks. 

The inner chamber is made of 
high conductivity electrolytic cop- 
per, and can have cast-in baffles of 
any desired configuration. Inner 
and outer chambers have separate 
cooling water connections. Should 
either fail, the other can operate 
independently. The new bosh plates 
do not need dual piping, and can 
be installed in existing piping ar- 
rangements with only minor modi- 
fications. 


PNEUMATIC TIRED TRUCK 


A Automatic Transportation Co. 
has introduced its pneumatic tired 
gas-powered,  electric-driven — fork 
truck 

The gasoline engine transmits its 
power through a specially designed 
variable voltage generator to a 
matched d-c series wound electric 
drive motor, forming a synchro- 
nized power package which supplies 
instant power at the touch of the 
accelerator. The truck is designed to 
provide optimum torque output at a 
lower rpm requirement. Its fast 
acceleration and travel speed, up to 
9 mphr, are desirable for pneumatic 
tired industrial lift truck applica- 
tions. 

The truck’s advanced engineering 
principles replace the requirement 
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For cyclonic collection of dust or fly ash from all types of 
gases—hot or cold—no other equipment matches the multiple 
advantages you get in MULTICLONE Collectors. No wonder 
this small-tube equipment is so widely imitated—but only the 
genuine Multiclone combines so many important savings as 


these... 


Compare Efficiencies! 


\ Multiclone Collectors pioneered the modern 
small-tube concept of cyclonic collection. 
The Multiclone small-diameter tubes com- 
bine highest collection efficiency with mini- 
mum risk of plugging —and separate not 
only large, medium and small Particles, but 
also an unusually high percentage of the 


extremely small particles (10 microns and 
less)! 

















Compare Maintenance ! 


Multiclone cast iron tubes and ao 
seldom require servicing OF replace 
ment. But when unusually abrasive 
service makes occasional servicing 





= 


eed 


t 


ary, the tubes (one or mofe, 
rig vse no can be quickly or anpee 
by simply unbolting the old tube an 
installing a new one. The cast — 
vanes are supported ina tapered sea 
—are equally easy to service! 


Compare Compactness! | 
space adaptability, Multiclone 
sually compact in themselves. 
d performance, they require 


i ny other 
| floor space and less cubic space pages ol owl 
penerha units. Translate these coe ols 
Multiclone’s adaptability Re yen 5 aie 

’s hi ts for plant con nd 
penny Seley dened Multiclone compactness really 
see 


In addition to greater 
Collectors also are unu 
For comparable capacity an 


Only 


1. COTTRELL Eik 


trical Precipitators 


2. MULTICLONE Mechanical Coilector 


3. CMP Comb 


[ 


6 


Aiso: HOLO-FLITE Processors 
HI-TURBIANT Heaters 





DUALAIRE Jet-Cieaned Filters 
5. THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers 


nation Units | 


Iron and Steel Engineer, December, 1959 


For Modern Fly Ash Control... 


WESTERN 


PRECIPITATION 


Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . 
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Compare Adaptability! 
frequently 
iclone Collectors can 
anaes in otherwise pear tin tar 
Pa locations too smali—or not ces 
“~ shaped—for other types of co = 
The shape of the Multiclone can . 
varied—short and wide, long and na 4 
row, or square — to fit varying ten 
restrictions. Moreover, the unit oa 
installed with — a “oh 
ide-inlet, top-outiet —*v | 
rile .and only a single mie 
juct i ired to servi 
outlet duct is require —— 
i These muiltip 
tire bank of tubes. |! 
sdventages add up to ings Sel 
ings in installation, yoRanrg 
costs, in space conservation: 
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The Above Sre Only A Few of the many important 
advantages you get when you install Multiclone Collec- 
tors. Still more are outlined in Multiclone literature that 
will gladly be sent on request. Write or phone our near- 
est office for this helpful information! 





REMEMBER «-- 

Western Precipitation is the ONE 
organization supplying ALL 6 major 
types of gas cleaning equipment 
—Precipitator, Cyclonic, Combina- 
tion, Jet-Cleaned Filter, Hi-Temp 
Filter and Scrubber. You get a 
completely unbiased recommenda- 
tion from Western Precipitation! 





CORPORATION 


M-131 


. . and Equipment for the Process Industries 


LOS ANGELES 54 - NEW YORK 17 - CHICAGO 2 + PITTSBURGH 22 - ATLANTA 5 +» SAN FRANCISCO 4 
Representatives in all principal cities 


Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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TM Alloy Chain winks at work— 
outlasts all other grades of chain by 
a wide margin. “Brute strength” — 
tensile of 125,000 Ibs. psi... tough, 
stress-free links ...uniform heat- 
treating make the big difference. 
Custom made to your specifications 
... tested to double their working 
load limit and backed by Taylor's 
Test Certificate. See your dis- 
tributor or write for Bulletin 14. 
S.G. Taylor Chain Co., Inc. 
Hammond, Indiana 






Everything Swings 
on TM Slings 


aylor 
ade 


SINCE 
1873 
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for a clutch, fluid coupling, fluid 
torque converter or multiple speed 
transmission. With no direct me- 
chanical coupling between the engine 
and drive axle, transmission of road 
shock is impossible. 

The controlled inching character- 
istic of the drive offers better opera- 


¢ 


> 


he 








tor performance, safety and lower 
maintenance. Driver safety has been 
designed which offers a low center of 
gravity for maximum stability and 
large brakes for sure stopping. 


PRESS-DRIVE MOTORS 


A New press-drive motors (type 
WPD) from 1 to 300 hp designed 
for metal cutting and forming ma- 
chines are available from the West- 
inghouse Electric Corp. These motors 
are all high slip, high-starting torque 
and low-starting current and are 
recommended wherever extremely 
dirty atmosphere or high concentra- 
tion of oil moisture or chemicals are 
present. 

In frames 182 to 8120, these 
motors are constructed in four gen- 





eral types—dripproof, totally en- 
closed fan-cooled, explosion-proof 
and foreed-ventilated motors. 
Dripproof motors have heavy 
cast-iron frame and brackets. Both 
brackets have air openings in the 
under side of the bracket, thus giv- 
ing maximum protection against 
dropping liquids and solids. The use 
of single-end ventilation, frames 


182-326, eliminates need for open- 
ings in the frame. 

Totally enclosed, — fan-cooled 
motors have no ventilating opening. 
This provides maximum protection 
against excessive moisture and cor- 
rosive fumes. Cooling is accom- 
plished by an external fan which 
forces air over the outer surfaces of 
the motor. A cast-iron hood encloses 
the fan. These motors use the heat 
exchanger principle in cooling. 

Explosion-proof motors are fur- 
nished with long rabbet close toler- 
ance metal-to-metal fit between 
brackets and frame. All explosion- 
proof motors contain Underwriters’ 
labels for Class I, group D; Class IT, 
groups IF and G, hazardous loca- 
tions. 

Foreed-ventilated 
openings in the frames for air ex- 
pulsion. An auxiliary motor and 
blower arrangement mounted atop 
the motor, forces the maximum vol- 
ume of cooling air through the 
motor. 

The foreed-ventilated motors are 
used in locations where ambient tem- 
perature is abnormally high and 
dirt-laden atmosphere is encoun- 
tered; and where duty cycle or 
atmospheric conditions require ad- 
ditional cooling effect to minimize 
frame size or capital investment. 

feplaceable air filters are supplied. 


motors have 


OXYGEN CUTTING UNIT 


A The “Quicky” portable oxy- 
acetylene cutting machine, avail- 
able through Messer Cutting Ma- 
chines, Inc., is a light-weight preci- 
sion device for the automatic flame 
cutting of ferrous plate up to 2!9 
in. thick. This machine is capa- 
ble of rapidly and accurately cutting 
strip, flanges, circles, angles and 
many other complex shapes, virtu- 
ally on a production line basis. 
The “‘Quicky” is also extremely use- 
ful for preparing the edges of steel 
plate with bevel and finishing cuts 
prior to electric welding. Since the 
unit can easily be set up and oper- 
ated by relatively unskilled person- 
nel, great economies can be achieved 
while finishing consistently high 
quality pieces. 

The oxygen cutting machine con- 
sists of an adjustable speed motor- 
ized drive, supported within a light 
alloy housing. The total weight is 
1316 |b. Each is supplied with 
fixtures for maintaining the various 
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The Inland Steel Company No. 14 open hearth furnace 
at Indiana Harbor, Indiana, is shown above, as it was 
photographed upon completion of installation. This is 
an outstanding service record at this plant. Roof con- 
struction, similar to the illustration on the right, is of the 
sprung arch type built with Harbison-Walker METAL- 
KASE 29-57 X XP brick. 

METALKASE 29-57 XXP is an internally plated metal 
encased basic brick used for both sprung and suspended 
open hearth roof constructions of all designs. The results 
in both types have been excellent service and tonnage 
records. 

The successful use of basic brick for roofs contributes 
to greater severity of conditions imposed upon other 
furnace parts. Harbison-Walker basic refractory prod- 
ucts, long established with unequalled records, together 
with the newer specialized brands, fulfill these rigid 
requirements for bottoms, walls and regenerator checkers 
and make the ALL-INCLUSIVE, ALL-BASIC open hearth 
steel furnace a reality. 


Leadership in 
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Ae through 
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The Garber Research Center 
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METALKASE 
29-57 XXP 


Hold-down 


HARBISON-WALKER REFRACTORIES COMPANY 


World’s Most Complete Refractories Service 


GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 


™~ 






A typical sprung 

arch construction, 

: similar to Inland's 
installation, with roof 
arch span of 20 ft. 


METALKASE 
29-57 XXP 
BRICK 

cut away to show 
internal plates 
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Superex is easily combined with other insulations such as Johns-Manville 


Thermobestos®, J-M 85‘o Magnesia or J-M Insulating Fire Brick. 


Only Johns-Manville Superex insulation 
performs 3 ways better at high temperature! 


Few industrial products are so outstand- 
ingly superior, or so widely used in their 
area of application, as Johns-Manville 
Superex® Insulation. 

A block insulation formulated of diato- 
maceous silica and asbestos for furnace 
and other applications, Johns-Manville 
Superex brings many advantages to high- 
temperature service—each contributing 
to reduced construction, maintenance 
and operating costs. 

Superex is installed with measurable 
savings in time and labor! It is easy to 
cut and handle. . . weighs only 2 lbs. per 
sq. ft. per inch thickness. . . available in 


JOHNS-MANVILLE JM 
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a wide variety of large block shapes and 
sizes. At high temperature—the mate- 
rial’s excellent insulating value, thermal 
stability and resistance to shrinkage keep 
fuel costs low. Equally important—Su- 
perex saves on maintenance, too 
easily withstands the daily abuse of nor- 
mal service. 

Send for your copy of IN-190A, the 
12-page design and technical data bro- 
chure. It lists suggested applications— 
gives complete heat transmission tables 
and performance data. Write for it today. 
Address Johns-Manville, Box 14, N.Y. 
16, N.Y. In Canada, Port Credit, Ont. 





Saves waste. Superex comes in 7 
standard thicknesses from 1” to 4”. 
Other sizes available on order. 


JOHNS-MANVILLE 





PRODUCTS 
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heating and cutting nozzles in proper 
alinement, as well as 15 ft of 3 con- 
ductor electric cable, a circle cutting 
trammel for cutting circles up to 
10 in. in diameter, a complete set of 
nozzles and nozzle cleaning drills, 
a universal spanner, and a copper 





asbestos shield for protecting the 
machine from the heat of the flame. 

The two-piece tips are not only 
inexpensive but also enjoy long 
and trouble-free life. Torches are 
equipped with special nonbackfiring 
injectors. When alternate fuel gases 
are used, it is necessary only to 
change tips, since the injector works 
equally well with acetylene, propane 
or butane gas. 


HELICAL SPEED REDUCER 


A A new series of quadruple-redue- 
tion, helical speed reducers with 
precision-ground gearing is an- 
nounced by Philadelphia Gear Corp. 
Because of precision grinding, the 
new units feature minimum noise, 
vibration and backlash. 

The reducers are available in 
AGMA ratios of 106:1 to 650: 1 and 
are rated to 815 hp with an efficiency 
rating of 95 per cent. They are 
designed to meet AGMA standards 
for the most severe overhung load 
and shock conditions. 

Gears in the speed reducers are 
produced by a precision grinding 
process giving an accuracy of tooth 
profile, profile spacing, and surface 
finish which has three important 
benefits: (1) load-carrying capacities 
are increased with no sacrifice of 
performance; (2) gear life is ex- 
tended due to improved accuracy 
which eliminates initial ‘‘running- 
in’; and (3) vibration is virtually 
eliminated smoother 
tooth contact. Also, gear noise is 
reduced to a point where it is no 
longer a problem in enclosed areas. 

Gearing and shafts are machined 
from alloy steel forgings. Gear 
teeth are hobbed, hardened and 


because of 
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precision ground to absolute accu- 
racy of involute and helix angle. 
Oversize anti-friction bearings are 
used throughout for high efficiency, 
correct center distances and proper 
alinement. 

Gears and bearings are lubricated 
from an oil reservoir which is large 
enough to insure cool operation. 
Where splash lubrication is not 
desired, an oil pump is used, 


MAGNETIC AMPLIFIER 


A Brown Inst.uments Division of 


Minneapolis - Honeywell Regulator 
Co. is marketing a new magnetic 
amplifier designed for current-pro- 
portioning control instruments in 
a variety of applications in glass, 
ceramics and metal heat-treating 
operations. 

The device can be used with any 
proportioning controller having an 
output span between 0.3 and 20 
milliamperes to provide a stepless, 
contactless means of electric furnace 
control. It is equipped with a shunt 
resistor so that it can be used with 


Honeywell’s new ElectrikX Tel-O- 












Specially designed Jib Crane for handling 
hot metal and slag run-off spouts. 





FROM DESIGN 
TO INSTALLATION 


Jib and Casting Pit Cranes 
Hot Topping and Capping 
Cranes 

Jib, Pillar, Wall and Floor 
Traveling Cranes 


Cover Cranes for Steel 
and Aluminum Plants 


Button and Skull Burning 
Cranes for Scrap Yards 


Stopper Rod Drying Ovens 
Hydraulic Descaling Systems 
Mill Scale Handling Systems 
Palm Oil Systems 

Mill Dust Handling Systems 


Pneumatic and Mechanical 
Conveyors 


® Designers and Manufacturers 
of Special Equipment 














l JIB 
CRANES 


contribute to 
Production Efficiency in Steel Plants 
and Allied Industries 


Titzel designs and builds mill cranes to 
satisfy the most exacting requirements. 
Titzel engineers “live” with every crane- 
building job all the way from design to 
installation. For complete information 
write or phone MUseum 1-9622. 


—TITZEL 


ENGINEERING, INC. 


260 42ND STREET, PITTSBURGH 1, PA. 





ALLIED COMPANY, TITZEL ENGINEERING & EQUIPMENT CO, 
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Set control system. 


Relationship 


control windings and output to the 
linear 


saturable reactor is 


between 





adjustment so that the amplifier’s 
minimum output can be matched 
with the minimum d-c input control 


signal. 


input to 


to five 


per cent within 30 to 70 per cent of 


control current input; uniform gain 
working 


over the normal 


minimizes proportional band adjust- 
ments for changes in control point 
setting, the announcement said. 

A feature of the magnetic ampli- 
fier is the provision for an auxiliary 
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BAR BILLET SHEAR 

A A new heavy duty bar billet 
shear has been developed by Verson 
Allsteel Press Co. 

The new machine has capacity 
to shear 4-in. R.C.S.-SAE 5140, 
115,000 tensile strength bars. It 
is rated at 700 tons, 1.9-in. up at 
point of shear. Production rate is 
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Oil Firing with Excess Air 
This Sunbeam-Stewart furnace for stress 
relieving and annealing a wide variety of 
castings, forgings and welded structures at 
temperatures from 1200° to 2000°F., is 
equipped with 
Hauck Vari-Pressure Oil Burners 
Hauck Oil-Air Ratio Regulators and 
Hauck Blended Flame Units for excess 
air. 
Application of these excess air units for 
oil firing has resulted in 
1—Greater flexibility in operating tem- 
peratures, enabling the furnace to be 
used for many types of work. 
2—Complete, clean combustion, better 
heat circulation and temperature uni- 
formity throughout furnace over the 
entire range of burner turn-down. 
Reduces the formation of aldehydes, 
noxious fumes, odors and smoky haze. 
More and more installations of these 
remarkable Hauck excess air units are be- 
ing made wherever maximum production 
and economical operation are a prime con- 
sideration. Data Sheet 417 tells why. 


HAUCK MANUFACTURING CO. 


COMBUSTION ENGINEERS 
114-124 TENTH STREET » BROOKLYN 15, N. Y. 












32 strokes per minute with a 4-in. 
stroke at point of shear. It will shear 
billets up to 6-in. long at this speed 
or an 8-in. long billet at 25 strokes 
per minute. 

Weight of sheared billets is held 
to a tolerance of plus or minus three 
ounces. Shear cut length tolerance 
is plus or minus 0.020-in. Minimum 
lengths that can be sheared are 
75 per cent of the distance across 
flats of round corner square stock 
or 75 per cent of the diameter of 
round stock. 

Operation of the shear is com- 
pletely automatic. The machine 
incorporates power feed conveyor, 
length gage, outboard support, hold 
down and automatic lubrication. 
Operating conditions can be selected 
to provide continuous operation, 
single stroke-automatic, once-auto- 
matic, onee-shear only and inch- 
shear only. Manual operation can be 
selected for the hold down, out- 
board support and length gage to 
permit operation of these accessories 
without running the shear. 

The shear measures 134 in. in 
height and 204 x 116 in. FB x RL. 
It weighs approximately 150,000 
lb and is of rugged all steel construe- 





























tion. 





Rook Reviews 


‘“‘Chemical Process Principles, 
Part Two: Thermodynamics’”’ (sec- 
ond edition) by Olaf A. Hougen, 
Kenneth M. Watson and Roland 
A. Ragatz, has been recently pub- 
lished by John Wiley & Sons, Ince., 
440 Fourth Avenue, New York 16, 
N. Y. The book contains 1072 pages, 
6 x 9 in., is cloth bound, and sells 
for $9.75. This second edition pre- 
sents both the theoretical develop- 
ment and practical applications of 
the basic engineering science of 
thermodynamics, and includes ad- 
vanced treatment of chemical engi- 
neering thermodynamics. This edi- 
tion has been carefully revised to 
reflect the most recent technological 
advances, and includes new material 
on such topies as: general methods 
for development of thermodynamic 
relationships; improved generalized 
tables of state and thermodynamic 
properties; thermodynamies of fluid 
flow including the cases of compress- 
ible fluids at sub- and supersonic 
velocities; detailed cycle analysis 
of modern vapor turbine power 
units; cycle analysis of modern 
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internal combustion engines includ- 
Ing Tree-piston gas turbine, turbojet, 
ramjet and rocket engines: solu- 
bility; thermodynamics of separa- 
tion processes; vapor-liquid equilib- 
ria; chemical equilibria. The text 
is lavishly interspersed with illus- 
trations, including line drawings, 
charts, equations and tables. 


‘Estimating Structural Steel,’’ 
by George A. Saunders has been 
recently published by the MeGraw- 
Hill Book Co., 330 West 42nd Street, 
New York 36, N. Y. The book 
contains 270 pages, 6 x 9 in., Is 
cloth bound and sells for $9.50. 
This book discusses the materials, 
processes and labor involved in 
fabrication and erection of strue- 
tural steel frames; it presents a 
practical step-by-step guide to meth- 
ods for compiling accurate costs and 
profitable bids on bridges, buildings 
and other types ol construction; 
both simple structural jobs and 
complex ones are included following 
the work through from the fabrieat- 
ing shop to final erection in the field. 
Organization and procedures for 
the estimating department are de- 
scribed, important factors of the 
estimate are discussed—such as 


Dual Dravo-DeLaval coolant systems 
for new 31-inch cold strip mill 





Be 


plans and specifications, weight, the 
note sheets, the take-off, ete. The 
work is amply illustrated with 
photographs, line drawings, ete. 


‘Extractive Metallurgy,’’ by 
Joseph Newton has been recently 
published by John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 
16, N. Y. The book contains 532 
pages, 6 x 9 in., is cloth bound and 
sells for $9.75. This book is based, 
in part, on Newton's ‘An Intro- 
duction to Metallurgy” (second 
edition) and covers the whole field 
of extractive metallurgy, and pro- 
vides all the fundamental inferma- 
tion required for familarization with 
the subject. It presents the subject 
through the unit process method, 
rather than by the metal-by-metal 
approach, and discusses the basic 
principles rather than detailed prac- 
tices and includes topics from phys- 
ical metallurgy: metal crystals, 
equilibrium diagrams and Gibbs’ 
phase rule. It cites examples, and 
contains many equations, line draw- 
ings, charts, tables and photographs 
to explain and illustrate the work. 


‘Foundry Engineering,’’ by H. 
F. Taylor, M. C. Flemings and J. 


Wulff, has been published recently 
by John Wiley & Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y. 
The book contains 407 pages, 6 x 9 
in., is cloth bound, and sells for 
$9.75. This book skims through the 
ancient art of metal casting and 
briefly discusses early casting meth- 
ods; it emphasizes fundamental 
concepts that apply to a caast 
metals and presents a comprehen- 
sive, modern, scientifically correct 
approach to engineering principles 
and methods of foundry operation. 
Particularly outstanding are the 
treatments of solidification and 
structure of cast metals, the princi- 
ples of correct gating and risering of 
castings. It covers a broad scope, 
offering up-to-date coverage of such 
pertinent topics as refractories, cast- 
ing processes, melting equipment 
and practices, sand reclamations 
and control, welding and heat 
treatment. Each chapter is con- 
cluded with carefully prepared sum- 
maries and thought-provoking ques- 
tions; the text is concise, written 
in layman’s language and amply 
illustrated employing tables, charts 
and numerous exceptionally clear 
three-dimension drawings. 


A new Sendzimer cold strip mill, built for the 
Scovill Manufacturing Company, Waterbury, 
Conn., which will roll both aluminum and 
brass, is equipped with a twin, custom-de- 


signed Dravo-DeLaval coolant and lubricat- 





Filtration area contains two banks of full flow filters 


: for cleaning mineral oil and water soluble coolants. 





ing system. One system supplies mineral oil 
when aluminum is being rolled, and the other 
soluble oil and water for brass. 

The dual design permits instant switching 
of lubricants to match frequent mill change- 
overs. Coolant is supplied at the rate of 750 
gallons per minute at a 350-foot head, and 
each system includes a 15,000 gallon 3-section 
reservoir. Dual pumps are provided, one for 
the coolant system itself, and one for the 
cooling circuit. Cartridge type, full-flow filters 
which remove foreign particles as small as 
15 microns assure clean oil at the mills. 

Completely engineered by Dravo, this un- 
usual dual installation was quickly and easily 
put in service, and required no engineering 
time at the site. For information on how high 
efficiency, Dravo-DeLaval oil systems can 
save you time and money, write Dravo 
Corporation, Pittsburgh 22, Pennsylvania. 


DRA 


ce 8eeseRFR ATI eR. 


Dravo-De laval 


OIL SYSTEMS 


Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams * ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel * sintering plants * slopes, shafts, tunnels * space heaters * steel grating * towboats, barges, river transportation 
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No one golf club is best for all shots, and no one type 
of oxygen plant is best for all mills. Let’s talk about 
your mill, your own operating conditions and needs. 


Let’s look at your oxygen consumption rate. What 
kind of fluctuations do you have? Are there sharp 
peaks and valleys around the clock . . . or is oxygen 
usage relatively steady? How often do you hit sus- 
tained peaks that call for supplemental oxygen supply ? 
How critical is your oxygen supply? Air Products 
uses any one of a number of different processes and 
unit combinations to satisfy any degree of criticality. 


How about your future requirements? How much, 
how soon? Maybe you can save by providing for 
them now... and maybe you can’t. Let’s look closely. 
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oxygen plant is best for 


























your steel mill ? 


The answers to questions like these start you on the 
right road to low-cost, dependable oxygen supply. 
Air Products will be glad to lend its experience and 
skill in helping to answer these questions. And you 
can count on Air Products’ unsurpassed ability to 
supply oxygen to meet your specific needs . . . because 
Air Products has built and operated more low tem- 
perature facilities, of more different types, for more 
different kinds of users than any other firm. 


Let’s get down to cases on your oxygen needs. Write, 
call or wire Department IM, Air Products, Inc., 
Allentown, Pa. Phone: EXpress 5-3311. 
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THOMAS JEFFERSON 
BUILDING 


Electrical services are fed from two 
4,000 amp. main distribution boards. 
Each of the main switch boards is fed 
by 8-500 MCM conductors per 
phase. 

Switch Board #1 
Protected by: 3-4000 amp. BUSS 
Hi-Cap Fuses . . . 12-600 amp., 
30-400 amp., 3-200 amp. FUSE- 
TRON Fuses. 

Switch Board #2 


Protected by: 3-4000 amp. BUSS 
Hi-Cap Fuses . 6-600 amp., 
33-400 amp., 39-200 amp. FUSE- 
TRON Fuses. 


All distribution panels protected by 
FUSETRON dual-element fuses. 
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Electrical Protection 


soes MODERN with BUSS Fuses 


in St. Louis’ Newest Multi-Storied Office 


Building . . . 


The Thomas Jefferson Building is another out- 
standing example of BUSS Hi-Cap and FUSETRON 
dual-element fuses meeting the requirements for 
a modern protective device for use in modern 
electrical systems. 


Today’s .electrical networks, with their tre- 
mendous capacities, have emphasized the need for 
a superior protective device that can be relied on 
to safely and dependably handle faults of great 
magnitude. 

BUSS Hi-Cap and FUSETRON fuses, because 
of their high interrupting capacity and life-time 
dependability have become the natural choice in 
both new installations and when electrical systems 
are being modernized. 


WHY HIGH-INTERRUPTING CAPACITY AND 
DEPENDABILITY ARE ESSENTIAL FOR A MODERN 
PROTECTIVE DEVICE... 


CAPACITY 


The magnitude of fault current is only limited 
by the capacity of the transformers or networks. 


These capacities have been increasing yearly — 
and most likely will continue to increase. 


A modern protective device, therefore, must be 
capable of interrupting faults of 75,000 to 150,000 
ampere which are available today — and be ade- 
quately safe to allow for future system growth. 


BUSS Hi-Cap and FUSETRON dual-element 
fuses meet this requirement. The interrupting rating 
of BUSS Hi-Cap fuses is 200,000 rms symmetrical 
— and for FUSETRON fuses it is 100,000 rms 
symmetrical. 


LIFE-TIME DEPENDABILITY 


The Modern protective device should remain just 
as safe and accurate through the years as it is on 
the day installed. Otherwise, how can you be sure 
it will interrupt these high fault currents should 
trouble occur 10, 15 or 20 years from now. 


This requirement too, is met by BUSS Hi-Cap 
and FUSETRON fuses — They remuin safe and 
accurate and require no periodic inspection or re- 
calibration, as they have no hinges, pivots, latches 
or contacts to stick or get out of order. 


lron and Steel Engineer, December, 1959 





Owner: CARADINE HAT CO., St. Louis, Mo. 


Architects: JAMIESON, SPEARL, HAMMOND 
& GROLOCK, St. Louis, Mo. 


Consulting Engineers: JOHN D. FALVEY, 
St. Louis, Mo. 


Electrical Contractor: SACHS ELECTRIC, 
St. Louis, Mo. 


On installation of 0 to 600 amperes. . . 


FUSETRON DUAL-ELEMENT FUSES HELP YOU 
AVOID EQUIPMENT LOSSES AND SHUTDOWNS 


Unlike other types of protective devices which, 
except in rare cases, protect only against short 
circuits ... 


FUSETRON dual-element fuses safeguard equip- 
ment and circuits against damage due to overload- 
ing, single phasing, short circuits and other electrical 
faults. 


They reduce down-time because they wipe out 
needless outages caused by harmless overloads or 
excessive heating of panels or switches. 

Write for bulletin FIS. 


On installation above 600 amperes. . 
BUSS HI-CAP FUSES OFFER MAXIMUM SAFETY 


BUSS Hi-Cap fuses give protection against 
dangerous overloads as well as high fault currents. 


When coordinated with FUSETRON fuses, they 
will not open ahead of the fuse nearest to the fault 
— thus outages caused by fault currents are limited 
to circuit of origin. Write ‘or bulletin HCS. 








BUSSMANN MFG. DIVISION, McGrow-EdisonCo? ST. LOUIS 7, MO. 
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How to support America’s Peace Power 
with each Christmas Bonus 


ings Plan for U. S. Savings Bonds you can offer 


If your Company is now planning employee 
Christmas gifts or year-end bonuses, why not 
make each remembrance a gift of thrift—with 
U. S. Savings Bonds? Every Bond you give 
contributes to our nation’s Peace Power; it 
represents for the man or woman who re- 
ceives it, a tangible Share in America. 


By installing and promoting the Payroll Sav- 


your employees a welcome year-round gift. 

Contact your State Savings Bond Director 
for information about the new 334% Series E 
Bonds and for Payroll Savings materials and 
assistance. Or write to the Savings Bonds Divi- 
sion, U. S. Treasury Department, Washington 
25, D.C. 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, 
FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR BELOW. 
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ab EQUIPMENT FOR SALE 
f ¢ POSITIONS VACANT 
POSITIONS WANTED 


( AN [RON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 


CHICAGO DISTRICT The C. W. THOMSON COMPANY 
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PITTSBURGH (Continued) 








“Wired Communication Specialists’ 


PAUL W. WENDT & SONS 


Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 


e Loudspeaking Communication & Paging 





* Battery Operated Portable Equipment 


1718 Tytus Avenue Middletown, Ohio 
GArden 2-5441 








ATTERSON 
MERSON 
OMSTOCK., Inc. 
















PITTSBURGH DISTRICT 


METALLIC RECUPERATORS 
(Air Preheaters) 


HUNTER SAW & MACHINE CO. 








GRAFO COLLOIDS CORP. 


44> 
SBuRGH: 





For application to soaking pits, heating, and 
other types of metallurgical furnaces. 
HAZEN ENGINEERING CO. 
184 Sandy Creek Road (Penn Township) 
P. O. Box 10597 PITTSBURGH 35, Pa. 
CHurchill 2-1750 








ELECTRICAL CONTRACTORS 


ENGINEERS 


SPECIALIZING IN CONSTRUCTION 
IN THE STEEL INDUSTRY 


313 EAST CARSON ST. PITTSBURGH 19, PA. 


EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Blvd. 
f Chicago 4, illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 
“Cleveland” Worm Gearing and Worm 
Geer Speed Raducare—30 Voors 1005 Liberty Ave. PITTSBURGH, PA. 
THE FARVAL CORPORATION 
"Farval” Centralized Lube Systems—-30 Phone: ATlantic 1-4692 
Years Representing: 
LUBRICATION PRODUCTS COMPANY FOOTE BROS.—Gears and Speed Reducers 
"Stapax" Journal Box Lubricator—24 Years REEVES—Variable Speed Drives 
AMERIGEAR-ZURN, INC. THOMAS—Fiexible Couplings 








W. G. KERR CO., INC. 











CONSULTING ENGINEERS 





“Amerigear”™ Flexible Couplings—9 Years 
AMERIGEAR-BLISS SPINDLE COUPLING 
DIVISION, E. W. BLISS CO. 

Spindle Couplings 
3904 West Vliet St. Phone: 
Milwaukee 8, Wisc. Division 2-7844 





WICHITA—Air Tube Disc Clutches & Brakes 
VICKERS—Magneclutches & Brakes 
TELSMITH—Telsmith Crushers 
CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 











BERRY BEARING COMPANY 
hearing A. eadguar ter4 


Since 19.20 


Phone: DAnube 6-6800 
2633 S. Michigan Ave Chicago 16, Ill 





OHIO DISTRICT 
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POOLE Flexible couplings 


Look at these features—many of 
them exclusive with the patented 


POOLE: 


Adjusts itself to all conditions, leav- 
ing its members free to float with- 
out strain to parts. 


Geared type providing great 
strength, the highest efficiency of 
modern flexible coupling design. 


No flexing materials to crystallize 
or break . . . No welded parts... 
Filled with oil, self-lubricating . . 
Oil tight, dust tight . . . Permits 
free lateral float . . . Stronger than 
shafts it connects . . . Compen- 
sates for both off-set and angular 
misalignment. 












Steel mill drives equipped with POOLE FLEXIBLE COUPLINGS. 


Ph Get the whole story from our handbook, 
‘Flexible Couplings.’ A copy will be 
sent gladly without obligation. 






the better 
FLEXIBLE 


COUPLING 


POOLE FOUNDRY & MACHINE COMPANY 


1700 UNION AVE. 
BALTIMORE 11, MD. 
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here’s the 
really new 


Cleveland Worm 
and Gear 


SPEED 
REDUCER 


It was Designed to Provide: High Horsepower in a Smaller 
Unit ¢ Centrifugally Cast Bronze Gears °¢* Alloy Steel 
Worms Heat Treated By An Exclusive Process for Carrying 
Higher Loads * Fan Cooling for More Efficient Operation °* 
Maximum Overhung Load-Carrying Capacity °* Ribbed 
Housing for Maximum Strength and Heat Dissipation * 
Modern, Streamlined Design to Enhance Your Machine's 
Appearance. 













Check these new exclusive Cleveland features 


Cleveland’s Worm’s, heat-treated 
by an exclusive process, possess 
a high degree of hardness 
throughout their entire thread 
thickness — and well below the 
worm’s root diameter. This gives 
maximum thread strength and 
resistance to wear without los- 
ing the advantage of a tough 
core of medium hardness. 


Cleveland’s new speed reducer line meets AGMA Standard 440.03 
— which permits higher horsepower and torque ratings — pro- 
vides you speed reduction at savings of 50% or more on cost per 
horsepower. All this, with no deviation from Cleveland’s stand- 
ards of quality and dependability. 

Remember, this strikingly new line of fan-cooled reducers — 
now available from one to forty horsepower — incorporates all 
the design knowledge gained by Cleveland’s engineers over the 
past 47 years — plus all the advantages of modern metallurgical 
techniques and advanced manufacturing processes. Consult your 
Cleveland Representative for the complete story on this new speed 
reducer — or write us direct for Bulletin No. 405. It details input 
horsepower and output torque ratings, service factors, application 
and load classifications, as well as general over-all dimensions. 


The Cleveland Worm & Gear Company, 3278 East 80th Street, 





Centrifugal cast bronze rims 
have a greater density and a 
higher hardness, giving increased 
resistance to wear and fatigue 
pitting. They are centrifugally 
cast integral with cast iron cen- 
ters on 6” and smaller sizes. 
This permits strong mechanical 
keying of the two parts — with- 
out dependence on actual sur- 





Cleveland 4, Ohio. face bond. Gear shaft extension 
A subsidiary of — diameters are _ especially 
Eaton Manufacturing Company ® A aS. large re permit a 
Affiliate: The Farval Corporation Fe SS wncrease overhung loa 
at) ors capacity. 
> 4 
- 





CLEVE L AN D Worm and gear shaft bearings 
' are Timken taper roller type, 


providing adequate thrust and 
radial capacity. Worm bearings 


are mounted directly in the 
Soeed Kreductw- housing bore for greater rigidity. 








Hats off to the profit makers! 


Maintenance departments are major profit 
makers. Here’s why: 

A 10‘: reduction in maintenance costs can 
result in a 4 jump in profits in the aver- 
age plant—aceording to latest Commerce 
Department figures. 

Increasing numbers of cost-conscious 
maintenance men are adopting Organized 
Lubrication as one of the proven ways to 
reduce costs. As Texaco Lubrication Engi- 
neers have demonstrated time and again, 
an Organized Lubrication program can cit 
direct maintenance costs as much as 10%! 

Other benefits: more dependable pro- 


LUBRICATION 


IS A MAJOR FACTOR 


duction, reduced lube inventory, simplified 
purchasing. 

Managers throughout the U.S. who have 
installed and evaluated Organized Lubrica- 
tion programs can testify to the profit gained. 

Texaco Lubrication Engineers can offer 
help and helpful material to start an Organ- 
ized Lubrication program in your plant. Why 
don’t you look into it? Call our expert—or 
write for a copy of our book: “Organized 
Lubrication ... Major Cost Control Factor.” 


Texaco Inc., 135 East 42nd Street, New 
York 17, N. Y., Dept. TS-131. 


Organizea 
Lubrication 


IN COST CONTROL 








